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STRATEGIC PACIFIC NORTHWEST 
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sources which might at some fu- 
ture date have to be defended. 
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Noted and quoted 


THE PACIFIC NORTHWEST: 
HOPE OF OUR INDUSTRIAL 


James T. Sheehy * 


he time has come when we should 
Treatis that our Pacific Northwest 
is rich in resources that the rest of 
the world would fight for, and that it 
constitutes the producing and manu 
facturing region nearest the expand 
ing markets of East Asia 

What are these resources’? They 
may be listed as follows 
e Water Supply: One of the serious 
problems facing the United States 
today is that of water supply. ‘The 
need of water prevails throughout the 
nation but is most serious in the areas 
of major population. It is no problem, 
however, in the Northwest where you 
find the most prolific supply of sur- 
face water anywhere in the civilized 
world 
e Hydro-lPower The hydro-power 
potential is unequaled anywhere except 
as the Russians have successfully 
veiled from our eyes their natural 
advantages. British Columbia fore 
casts an electric power consumption 
of 10 to 20,000,000 hp. by 1970. Wash 
ington, Oregon, and Idaho expect to 
provide 27,000,000 hp. by 1975. Power 
must be considered an important com 
ponent for electrolytic reduction of 
aluminum oxide to the metal form. 
e LLow-qrad Fuels Washington, 
Orevon, Idaho, and British Columbia 
possess tremendous quantities of low- 
grade fuels and ores—zine, lead, silver, 
gold, copper, and coal. British Colum- 
bia alone produces over 80% of the 
zine mined in Canada 
e Natural Gas: Vetroleum and nat 
ural gas are available for refinery and 
industrial use by pipeline from British 
Columbia and adjacent provinces 
e Fisheries, Agricultural Products 
Pacific Coast residents are familiar 
with fishing activities in the North 
west—salmon, halibut, herring, and 
crab. From the inland valleys and 
plains comes a flow in great profusion 
of wheat, barley, and other grains, tree 
fruits and berries, and vegetables 
e Water Transport Transportation 
1s readily available from deep water 

* Mr. Sheehy is executive vice-president of 
Rayonier. This article is based on an address 
given before the Seattle National Meeting of 
A.L.Ch.E. on June 10, 1957 
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ports, transcontinental railroads, and, 
for speed, time-saving, and emergency 
situations, there are available major 
air lines capable of reaching almost 
any place in the world 


e Climate and People: But just as im- 
portant as any of the foregoing fac- 
tors are the climate and the people. 
Here is a climate mild in nature, but 
devoid of the wide, severe changes 
that hinder or prevent year-round 
operation. As employees in industry, 
the inhabitants of this region enjoy 
the highest wage level to be found 


ROLE OF CHEMICAL ENGINEER 


The chemical engineer partici- 
potes in the design work, but more 
important is the vital part he 
must play in operations, improvements, 
and changes in processing to meet 
competition. Specifically what can he 
do? His aim should be: 

@ to take a leading part in the pro- 
gram to reduce wastes and to con- 
vert the same into marketable 
products 

@ to place in operations new proc 
esses for converting timber to cellu- 
lose and silvichemicals 

@ to develop new procedures for ex- 
tracting chemicals and heat values 
from low-grade fuels 

@ to provide ways and means for more 
intensive utilization of agricultural 
products and fishery resources 

@ to find new and better ways of con- 
verting power into aluminum and 
other metals. 


anywhere and, in support of such 
tandards, they have established an 
extremely high rate of productivity 
and a high degree of efficiency. 


Thus, it can be deduced that in the 
Northwest are all the necessary in 
gredients for a successful industrial 
vrowth 

And this is where we should pause 
for a moment and analyze the situa 
tion. The great mistake that man has 
often made has been that of casual 
acceptance of his position. Such think 
ing held back the needed industrial 
development of the South, slowed the 
development of the West until World 
Wars I and II, forced the tapping 


of its raw materials, stifled individual 
enterprise in Mexico, a country rich 
in raw materials. 


Distance Lends Disenchantment 


But the tremendous resources of this 
region are at a great distance from 
centers of consumption his is a 
severe handicap when you recognize 
that the distance from the markets 
must be measured in terms of cost to 
move goods and not just in miles. The 
resources of the Northwest, whether 
in the primary stage or secondary stage 
of manufacture, must be moved to 
the market and unfortunately the mar 
ket is not in the Northwest 

A point which throws some light 
on the contrast between the East and 
the Northwest should be noted. The 
population and the projected growth 
show that the gains in the Northwest 
(Washington, Oregon, and Idaho) 
from 1956 to 1975 presumably will 
be 1,644,000 and in the East (New 
York, New Jersey, and Pennsylvania) 
from 1955 to 1975 will be 9,486,000.+ 

It is only logical to assume that 
those who come from other areas of 
the United States as representatives 
of key industries and specifically of 
important chemical companies starv 
ing for growth and expansion would 
not want to miss out on the potential 
of industrial growth in the Northwest 
because of the population-time factor 

It seems that this territory cannot 
indulge in the comfort of lassitude 
and just wait for the growth of mar 
kets within its own area. The largest 
and fastest growing markets in the 
world in terms of population are at 
the doorstep of the Northwest through 
low-cost, Trans-Pacific transportation 
by sea—Japan, India, China, Indo- 
nesia. One would also logically single 
out Southern California, where the 
population is growing faster than in 
any other area of this country 

And what are the future needs of 
these countries and areas? What will 
they buv? How will they alter and 

(Continued on page 8) 
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improve their industrial systems to 
meet the clamoring demands of an 
already gigantic population that is 
growing daily at a faster rate even 
than ours here in the United States? 

Americans, and American business- 
men in particular, have been slow to 
foreign 
trade. Kegardless of one’s political 
inclinations, the fact is that the United 


grasp the opportunities in 


States and Canada are up to their 
necks in world affairs and no one 
can foresee a withdrawal from their 
participation in the economic and polit- 
ical affairs of the rest of the world 
The American soldier in World War 
II, and today, is the greatest revolu- 
tionary force that the world has ever 
seen. Literally billions of peoples in 
the more backward areas of the globe 
were content for generations to live 
a life of meager subsistence until they 
saw the ordinary American, as repre- 
sented by American servicemen, living 
on a scale that once befitted only the 
lords of the land. The well-dressed, 
well-fed North American with his air 
of confidence and his bearing of self 
respect showed that the average man, 
even in the most remote corner of the 
world, could live in dignity, in health, 
and well-being. And this simple fact 
has created an enormously powerful 
urge among the economically sup 
pressed peoples to emulate him, 

We thus find in the peoples of East 
ern Asia a deep-seated and powerful 
drive to industrialize, to grow, and 
to attain at least some of the bless 
ings of the modern, materialistic econ 
omies. And this drive has already 
produced a list of wants which the 
Northwest area, in part, is able to 
provide and thereby assure its own 
economic health and growth 

Peoples in the Far East need cloth 
ing and we can help provide it 
through chemical cellulose to make 
rayon and related synthetic fabrics; 
they need shelter—and here too our 
forest industries can go far toward 
meeting their wants; they need metal 
products of all kinds and descriptions 
they need heavy machinery, road-build 
ing equipment railroad equipment, im 
order to build the capital installations 
required to further their industrial 
growth; they need food—wheat, bar 
ley, fruits of all kinds, 
protein foods from the sea 
too, the Northwest can best supply 

I predict that there will be no 
shrinking of demand or opportunities 


and the high 


These 


for the abilities of the chemical engi 
neer in this area. Instead, it is ques 
tionable that the demands for such 


abilities can be filled 


| 
4 
| 
| 
| 
= 
| 
| 
| 
Tye 


the choice 
is yours! 


choose the Philadelphia Mixer that best 
suits your needs and available space... 


@ These basically different drive types are both designed 
specifically for fluid mixer service, both built to the same 
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Philadelphia versatile 4 Stondard Philadelphia 6 inexpensive, heavy duty vertical shaft turbine mixerdrive. 
blede, vertical fiat blade blode, vertical curved blade . 
tevbine impeller turbine impeller. Choose the design that best suits your required process 


piping arrangement ...or available space. Send for the 
new Philadelphia Mixers Catalog today 


| 
philadelphia MIX¢@rs PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE &G STREET. PHILADELPHIA 34. PENNA 
Offices in all Principal Cities 


INDUSTRIAL GEARS @ SPEED REDUCERS + LIMITORQUE VALVE CONTROLS + FLUID MIXERS + FLEXIGQLE COUPLINGS 
Virginia Gear & Machine Corp. « Lynchburg, Va. 


CHEMICAL ENGINEERING PROGRESS, August 1957 (Vol 53, No. 8) = 


an 
| 
ag | 
4 
y 
/ 
if. 
| e 
t ( \] 


trouble-free plastisols 


.. typical of the Pin-Pointed Properties in Exon Vinyl resins 


Exon 654...specifically for 


Slush molders, such as toy manufacturers, 
find plastisols formulated from Firestone 
Exon 654 unsurpassed for processing ease. 

These plastisols offer excellent viscos- 
ity, stability and flow properties. They 
fuse quickly. And plastisols made from 
Exon 654 always coat the mold smoothly 
and evenly. 

Exon 654 needs no grinding. It is a stir- 
in type plastisol resin expressly created to 
impart excellent heat and light stability, 
paste viscosity stability, physical tough- 
ness and chemical stability to your final 
products. No wonder toy manufacturers, 


as other companies who use plastisol 
molding, specify Exon 654. 

Another example of how Exon’s Pin- 
Pointed Properties match your particular 
needs. 

Exon 654 is just one of the many fine 
resins in industry's most complete line of 
versatile vinyls. It is another reason why 
industry looks to Firestone Exon for engi- 
neered answers to its needs. 

Consider your own production or prod- 
uct problems. Then, for resin properties 
pin-pointed to the best answer for you, 
check with Firestone. 


For complete information and technical service, call or write: 


CHEMICAL SALES DIVISION: FIRESTONE PLASTICS COMPANY 


DEPT. 746K, POTTSTOWN, PA. 


e@ A DIVISION OF THE FIRESTONE TIRE & RUBBER CO. 


1M CANADA CONTACT CHEMICAL BALES DIVISION FIRESTONE TIRE AND PUBBER COMPANY OF CANADA LTO HAMILTON OFF 


INDUSTRY'S MOST COMPLETE LINE OF VINYLS ENGINEERED TO YOUR SPECIFIC NEEDS 
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Letters to the editor 


EXPRESS YOURSELF AT THE CHICAGO MEETING 


his letter is addressed to those 
T who prefer to express their views 
on chemical engineering subjects be 
fore small discussion groups, and who 
would be interested in making known 
(in advance) their desire to talk 
freely on specific subjects at the forth 
coming Chicago National Meeting 
(December 8-11). 

The idea of discussion groups is not 
novel, since it has been tried at some 
Institute meetings in the past. Several 
years ago it was tried at Kansas City 
with some success and a repeat per 
formance at Seattle in June brought 
forth many favorable comments. 

As to possible subjects, one might, 
for example, consider Cost Control as 
the subject of one of our symposia 
With rising costs and competitive 
pressures to hold down prices, the 
queeze is on, We have our problems ; 
few people in industry don’t have situ 
ations where “two heads are better 
than one.” On the other hand, Labora 
tory and Pilot Plant Techniques is one 
right down your alley. Do you want 
to know more about protecting your 
pilot plants against hazardous condi 
tions? Maybe you are proud of the 
way you have met a certain problem 
and want to pass the information on to 
The possibilities of participa 


others 


tion are limitless—catalytic reform 
ing, alkylation, isomerization, octane 
numbers. The petroleum industry must 
he ready for the future. What is the 
most economical means of getting the 
next octane number? TCP and other 
additives—do they help performance ’ 
Hlere is your opportunity to thrash it 
out 

Based on experience it appears that 
a group of thirty to fifty people would 
he about right for this type of discus- 
sion. Each person should then have 
an ample opportunity to express his 
opinions on the subject under consid 
eration. No definite pattern will be 
devised to inhibit or limit the discus 
sion, but instead free interchange of 
ideas moving in any direction desired 
by the group will be the order of the 
day No attempt will be made to 
monitor or transcribe the discussion 

A subject would be selected in ad 
vance for a particular group, and it 
might (or might not) have a connec 
tion with the symposia being pre 
sented at the meeting. The subject 
might be bread or narrow, depending 
upon the interests of the group. 

For the Chicago Meeting the Pro 
gram Committee is planning to con 
duct these discussion sessions on a 
considerable scale. We hope that by 


so doing we will not only provide’an- 
other medium for exchange of knowl 
edge, but also determine the desirabil- 
ity of holding such sessions in the fu- 
ture through comments on the value 
of these sessions by the engineers at- 
tending. In order to make these your 
sessions, we are definitely interested 
in hearing from those members of the 
Institute who are interested in the 
idea. We would like to receive your 
thoughts on participation, make-up, 
and subject matter. This is an open 
invitation to all members of A.I.Ch.E. 
and a direct challenge to those mem- 
bers who are planning to be with us 
in Chicago in December. If you have 
any problems, this might give you the 
opportunity to find a solution. If you 
have any ideas you would like to dis 
cuss, this will give you an opportunity 
to present these ideas without prepar 
ing a paper. Regardless, it is an op- 
portunity for you to participate in the 
planning of something from which you 
may benefit. 

Please address your letter suggest- 
ing a discussion subject to the under 
signed as soon as possible. Just say: 
“I would be interested in talking about 
(you 


fill in the subject). 
Henry F. Nolting 
Technical Program Chairman 
Chicago Al.Ch.E. Meeting 
December 8-11, 1957 
Standard Oil Co. (Indiana) 
Whiting, Ind 


WHAT IS THE NATIONAL MEMBERSHIP COMMITTEE ALL ABOUT? 


In response to a number of ques 
tions asked from time to time about 
the Institute’s current drive to get 
more applications for membership, J 
J. McKetta, chairman of the Member 
ship Committee, has prepared the ea 
planatory statement which follows 

Editor 


e What Is the Purpose of Our Member- 
ship Committee? 


The primary purpose is to contact 
nonmember chemical engineers (who 
are qualified for some grade of mem 
her hip) and to convince them that 
they should become members of A.1 
Ch.E. It must be emphasized that 
even with a vigorous membership 
drive going on, the Institute is still 
maintaining its high level of require 
ments for admission 

There are over 80,000 chemical 
engineers in the United States. Less 
than 20 per cent of them are members 
of A.L.Ch.E. Our job, then, is to in- 
crease this percentage to a signif 
cantly higher figure. 
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What we have been doing is two 
fold 

(a) Getting the names of all nonmembers 
in each section of the United States who are 
qualified for a grade of membership. So far 
we have turned in over 8,000 names of non- 
members to the A.1.Ch.E. office. F. J. Van 
Antwerpen or the President of A.I.Ch.E. (or 
both) will contact each of these nonmember 
prospects by mail 

(b) After we hove these names, our com- 
mittee members moke a personal contact with 
each prospect. He is advised of the purpose 
of A.I.Ch.E., the advantages of being a mem 
ber, future plons, etc 


With this two-pronged attack we are 
making considerable headway and our 
membership drive is yielding fairly 


ul results. 


e@ What Is the Aim of the Membership 
Committee This Year? 

Our goal for 1957 is 2,000 new ap- 
plications. Last year we obtained 764 
applications, and in 1955, 639. So far 
this year we have 630 new applica- 
tions—-up to the end of June. We still 
feel that we can make our goal of 
2,000 by January 1, 1958. 


Why Should the Be Inter- 
ested in Getting More New Members? 


You may ask yourself the question, 
“Don't we already have enough mem- 
bers?” The answer is, “Definitely 
no!” The A.LCh.E. is striving con- 
tinuously to benefit its members and 
to be of more service. Much progress 
has been made recently; more is being 
planned. Long-range plans regarding 
the future of A.I.Ch.E., which will 
benefit each of us professionally, are 
based on the normal, and expected 
rate of growth. Increased services, 
naturally, are more  costly—more 
money must be expended. At the 
same time, the A.I.Ch.E. should repre 
sent a larger percentage of the total 
number of chemical engineers in the 
country. 


e@ How Its the Membership Committee 
Organized on a National Scale? 


We have two vice-chairmen. W. 
Henry Tucker, Purdue University, 


(Continued on page 14) 
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absolute pressure of 
0.25 in. Hg in deodorizer 


This typical installation serves a continuous lard 
deodorizer that deaerates, heats, deodorizes and 
cools in a single vessel. Function of the Elhott 
three-stage steam jet ejector is to continuously 
maintain an absolute pressure of 0.25 im. Hg 
throughout the entire deodorizing vessel. 

The first or booster stage seen in the upper 
photo, compresses stripping steam and discharges 
to a barometric-type booster condenser, where both 


eyectors—such as in the schematic hook-up below — 
are usually applied where an absolute pressure from 
1.00 to 0.10 in. Hg is required, Condensers may be 
either barometric or surface type. For more than 
10 years, Elliott steam jet ejyectors have proved 


themselves—again and again—to be a sumiprle and 


motive and entrained steam are condensed. The 
lower photo shows the second-stage and third-stage 
ejectors with intercondenser, which COMpresses 


noncondensable gases to atmospheric discharge. 
The installation illustrates Elliott's wide experi- 
ence in designing and building multi-stage ejectors 


for process industry applications. Three-stage 


dependable method of naintaming low absolute 


pressures. Consult with the Elliott ejector specialist 


at the nearby district ollice about your re quirements, 


Pennsylvania 


or write Elhott ¢ ompany, Jeannette, 


SIMPLIFIED SCHEMATIC of THREE-STAGE EJECTOR 


FIRST-STAGE 


EJECTOR EJECTOR 


MAY BE OMITTED 


SECOND: STAGE 


THIRD STAGE 


SECOND 
CONDENSER CONDENSER 


Drom 


MAY BE OMITTED 


F USED 

1. To recover the 
heat of the 
To recover the 
condemate 
To elummate none 
and myname at 
erhovet 


ELLIOTT 
Company 


Ask for ENGINEERING DATA which 
covers the complete range of Elliott 
steam jet ejectors including single 
stage, special corrosion-resisting, and 
various multi-stage types 


first 
Sep, 7 pe 4 
On 
ape ad ' 
q stage 
2 
ven 
inle FIRST 
iNnTeR- 
CONDENSER 
Drom 
Steam inlet \ J 
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FOR HOT CORROSIVES 
ACE TEMPRON 

Heat-resistant nitrile hard rubber pipe 
handles inorganics at 250-275 deg. F. 
. also resists wide range of organic 
chemicals at room temperature. Sizes 1” 
to 8”, Bulletin 96-A. 


MIGHTY MIDGET 


for pumping acids 


Jabsco neoprene-impeller 
pump made of Ace hard rubber 
outlasts, out-pumps anything 
in its pressure, size and 

price class. Capacity from 

15 gpm. at 22 ft. head 

to 5 gpm. at 72 ft. head. 
Bulletin 97-A. 


TOUGH ACE-ITE PLASTI PIPE 


General-purpose moderately priced rub- 
ber-plastic pipe handles most common 
chemicals to 170 deg. F. . . . except few 
strong acids and organic solvents. Tough, 
odorless, tasteless. Rigid pipe 4” to 6”. 
Bulletin 80. 


7 processing equipment of rubber and plastics 


SENSITIVE 
BUT KEEPS 


YOUR HEAD 


Ch k Volv 


ACE D 


lined with Ace hard rubber for the best 
in corrosion resistance. Large, straight- 
through flow areas. Sensitive to slight 
pressure differential. Non-slamming. 
Sizes 2” to 24”. Bulletin CE-52. 


AMERICAN HARD RUBBER COMPANY 


Ace Avenue ¢ Butler, New Jersey 
DIVISION OF AMERACE CORPORATION 
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{now with Shell Chemical] held the 
spot as educational vice-chairman for 
the past two years and he is the hard- 
hitting one who should get all the 
credit for the great increase in new 
members from the graduating seniors. 
Henry’s committee is made up of the 
student councillors of each of the 
tudent chapters throughout the coun- 
try. He is in constant contact with 
these men. His aim is to make sure 
that we get at least 50 per cent of the 
graduating seniors to become mem- 
bers (last year we got 17%). With 


| all the hard work he is doing we will 


have that goal this year 

E. M. (Matt) Jones, Monsanto 
Chemical Company, is the ramrodder 
and the vice-chairman of the indus 
trial portion of our comatittee. Under 
Matt we have one man from almost 
each local section of the country on 
our committee—about 58 members 
On the local section level, each man 
on our national committee acts as 
chairman of his separate local mem 
bership committee. In some sections 
there are as many as 130 members on 
a local membership committee. 


e@ How Can Each Member of the A.1.Ch.£. 
Be of Help? 


If each member of the Institute 
would give us only one hour of his 
time for the year, during this hour he 
would be able to contact a qualified 
nonmember and tell him the advan 
tages of joining the A.LCh.E. Or, 
why not take a nonmember as your 
guest to the next local section meet- 
ing? Just imagine what would happen 
if only one half of the membership 
were successful in that hour! We 
would appreciate such efforts by all 
our members. A.I.Ch.E. will be better 
for each of us only if we members 
work hard to make A.I.Ch.E. better 


@ Who Are the Members of the Mem- 
bership Committee? 


The list of members appears in the 
annual supplement to the 1954 year- 
hook. These men have given the 
A.I.Ch.E. many, many hours of hard 
unselfish work on membership mat- 
ters. If you would like to join their 
local committee, or if any member 
would like to contact their local man, 
they are welcome to do so 


John J. McKetta 
Chairman, A1.Ch.E. Membership 
Commuattee 
Department of Chemical Engineering 
University of Texas 
Austin, Texas 
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SPENCER CHEMICAL CO. UNRAVELS KNOTTY PROBLEM: 


Maintaining a controlled flow of liquid 
ammonia at high pressures, 24 hours a day. 


At the Vicksburg, Miss. plant of Spencer Chemical Company, ammonia 
production demands two things of pumps: (1) 24-hour, 7-day-week opera- 
tion and (2) continuous flow of controlled volumes of liquid ammonia at 
high pressure. 


How Spencer licked the problem: When 
Spencer began outlining construction plans burg Works Maintenance Superintendent 
in 1951, company engineers specified two tells ua: “The Aldrich Pump is an excellent 
Aldrich Direct Flow, %"' x 3" stroke Triplex unit. Valve life is excellent and packing life 


trouble in all phases of operation. The Vicks 


Pumps. These were scheduled to be used for 
alternate 30-day periods. According to com- 
pany spokesmen, nearly four years of service 
have proved these pumps to be efficient and 
capable of durable service. 

Results: Dependability and freedom from 


exceptionally good.” 


We'll be glad to send you full information on 
Aldrich Pumps and their advantages to you 
Simply write Aldrich Pump Company, 20 
Gordon Street, Allentown, Pa 


the toughest pumping problems go to 
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SIMPLE OR 
COMPLEX 


EFCO does it right 


No job is too complicated for Efco’s heat-transfer 
specialists. One reason that Efco does it right is its many 
years of experience in designing and fabricating heat- 
exchangers for the wide range of temperatures and 
pressures represented by ethylene plants and platinum 
catalyst reforming units. We are recognized specialists in 
handling all grades of carbon, alloy, and stainless steels, 
nickel, aluminum, and special low-temperature materials. 


EFCO’S FOUR POINT PROGRAM PROVIDES: 


service-proved engineering design 

guaranteed job-ratings 

complete fabricating facilities 

technicol service before, during and after installation 


ASK OUR GULF COAST CUSTOMERS — THEY KNOW US WEILL 


Write for General Catalog 


EFCO HEAT TRANSFER EQUIPMENT 


Engineers and Fabricators, Inc. 
P. O. BOX 7395 HOUSTON 8, TEXAS 
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ANY steelmakers and chemical processors who use oxygen or 
M nitrogen obtain these gases from on-site facilities built, oper- 
ated, and maintained by Linpe. Operating efficiently and safely 
for more than ten years, these installations prove that industrial 
users can economically obtain tonnage quantities of atmospheric 
gases from LINDE on-site plants. No capital investment is required 
from the user, and the price for oxygen is guaranteed by LinbE. 
The savings resulting from such planning are quickly apparent. 

The extreme cold developed in LINDE on-site plants—lower than 
300 degrees below zero F.—is an additional “raw material” for 
low-temperature processing. And, every LINDE customer shares 
the benefits of LinDe’s research, development. 
and service in the industrial gas field. 

Whether your application is of bench scale, 
for a pilot plant, or for high-volume produc- 
tion, you can save by utilizing the flexible 
facilities of Linpe. You can obtain LINDE gases 
in liquid or gaseous form... by tank car or tank 
truck ... in manifolded cylindere or in a single 
cylinder ...or from an on-site plant. 

For more than 50 years, LinpE has been sup- 
plying oxygen and other gases when, where, 
and in the amounts wanted. For further infor- 
mation, write Dept.CP8. Linpe Company, Divi- 
sion of: Union Carbide Corporation, 30 East 
42nd Street, New York 17, N. Y. Offices in other 
principal cities. In Canada: Linde Company, 
Division of Union Carbide Canada Limited. 


The terms “Linde” and “Union Carbide” are registered trade-marks 
of Union Carbide Corporation. 


Industries that qulerly require large quantities 
of oxygen or atmospheric gases can obtain 
those «om LINDE plant on their own 
sites. The oxyg: illustrated — built, owned, 
ond opercted ot plont of one of 
the nation's lorg chemical processors. 
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End 
Liquid Metering 


ae 
LOSS 
PULSAFEEDER 
JATION 
NO STUFFING Box CONTROLLED-VOLUME 
@ Precise metering, pumping, proportioning and 
feeding of hard-to-handle chemicals is the specialty of the Lapp 

+. PULSAFEEDER. Designed for accurate handling of corrosive and non- 

- WRITE FOR BULLETIN 440 corrosive liquids, it is a combination piston-diaphragm pump... 
with typical applications, flow providing positive displacement with no stuffing box. Leakage or 
charts, description and specification  comtamination of the liquid being pumped is prevented by a hy- 
of models of verious capacities and _ draulically balanced diaphragm isolating the liquid from the 
constructions. Inquiry Data Sheet pump’s drive mechanism. All pump parts contacting liquid are of 
included from which we can make —_ special corrosion-resistant materials. Pumping speed is constant; 

specific engineering recommenda- variable flow results from variation in piston-stroke length, con- 
tion for your processing require- trolled manually by hand-wheel, or, in auto-pneumatic -nodels, by 
ment. Write Lapp Insulator Co., instrument air pressure responding 
Inc., Process Equipment Division, to any imstrument-measurable proc- 
588 Poplar Street, Le Roy, N. Y. essing variable. 
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Lapp 


HETEROGENEOUS 


CHARACTERIZED BY: 


1. TENDS TO BE MORE CREATIVE 

2.CROSSES COMPANY GOALS 

3.PROVIDES FOR GROUP ACCOUNTABILITY 

4.NO BOSS-SUBORDINATE RELATIONSHIPS 
(NONH ERARCHAL GROUP) 

5.DIVERSE RESOURCE GROUP 


CREATIVE WEEDS 


INDIVIDUAL SPLIT IN HALF 


SECURITY NEEDS 


CHARACTERIZED BY: 


|. FAMILY WORK GROUP 

2.ACTION GROUP 

3.CONTROL GROUP 

4. INDIVIDUAL ACCOUNTABILITY 
5.HIERARCHAL GROUP 

6.GOALS WITHIN THE FAMILY GROUP 


Fig. 1 This Flexible Grouping structure provides 


creative 


solutions to ompany problems 


TEAMWORK 


PRODUCTION PLANNING 


lander Wall | Ansul Chemical Company, Marinette, Wisconsi 


Who can be creative and make his creations productive? 
None other than the engineer and the scientist! In the 
accompanying article the author suggests that industry 
supply both the theory and experience if it is desirous of 
providing the climate necessary for creativity and thus 


to expect the maximum use of the talents of its engineers 
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profitability, its 


ature tury 
markets, and itt products 
the most effective use 


make 


lo 
company's human resources 


@ provide adequate sccemion to 
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agement 
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TEAMWORK... 


(Continued from page 


gives the individuals a creative group 
and a work family or action group 

9) 

both contributing 


Both 


ificantly to the 


end result heterogeneous and 


importance. If this is accomplished 
mmogeneous ltactors must be resent 
management reasoned, the urvival of Pp n 
oe if the model is to be truly effective 
the busine ind adequate on 
= wil In the company the subject of this 
to management wi we assured 
tudy product planning a total con 
Phu in the beginning, it was ce 
responsibility, not that of the re 
eided that the practical iy to make 
earch and development group alone 
the best use of human resource i 7 
— the flexible grouping mode] 
through the participati management 
the full ere 
people ugh their participation maintais er-all ntrol a 
(KR. CO. Hood, president of Ansul implementation to the product ran 
nee JOSO the company ha oper The main line f product planning effort 
he il ticle certain principle vhich i directed by the Product Planning 
determined management behavior Poli Committee This poli ! 
made up of the following 1 ple presi 
ne ent; assistant to the president (who 1 
: @ People actively support what they help ecretal to the grou rdinator i 
‘ create roduct pla e-president of sale 
@ Decisions should be made at the lowest trea t resident f research are 
possible level leve ent rector of manutacturm 
: Participating in goal setting builds moti | ubject wered t Product 
vation, leads to effective implementation and Plans gy Vo Committee are mweested 
increased human efficiency ! twe ree ! committee Vew Prod 
@ People, not products, are the real com ree ( Mod j 
petitive difference between companies roduct Ser ” Come Memibe 


area, by skill and knowledge, and by 
name. People on the roster know why 
they are listed and where. They are 
elected for the roster by their area 
rie ad 

It is again important to recognize 
that the same people who do the in 
vestigating (members of PIT for 
example ind wl make the de 
cmion (such as the membx of the 
Product Policy Co ttee 


the job 1s carried through: the inve 
tigation tean ir¢ itive me her ‘ 
the area head taff and are ! } 
ises, the ones who ll carry out the 
te il ork nec il to pl vluce 
the product lhe anie peopl vl 
participate im the planning are al re 
honsible for the actual work 

ple of some of the tash 
juoted trom actual assignment 

@ The objective of Product Investigation 
Team No is to establish a stepwise pro 


gram with deadlines to make and market test 


mechanical product 


SALES 
MANUFACTURING 
ADMINISTRATION 


RESEARCH 
DEVELOPMENT 


FINANCE 
OTHERS 


CHEMICAL 
REFRIGERATION 
FIRE EQUIPMENT 


SCREENING 
COMMITTEE 


SALES 


MANUF ACTUR I NG 
ADMINISTRATION 


RESEARCH & 
DEVELOPMENT 


FINANCE 


Fig. 2. Organizational format 


for new product coordination. Coordination among P. | 


project and between several projects 


With tull appreciation of the tuneda of the New Product Screening Committee 
Pi ‘ mental clignity olf man and a real co mcluce ice-president in harge of re 
fidence in human bemps, management earch; coordinator of product planning 
beyan to tram itself and to stucly the technical director 
involvement of all its people so that a Members of the Product omy atl 
Screening Committee are: technical dire 
favorable, creative climate or atin 
i tor coordinator of product planning 
phers could In tabh hed civistona head manufacturing and 
tamed \ starting pommel is the tur ale purchasing agent 
nishing of total mformation and tull 
communication about all company The basie data upon which the 
operations to all levels of the orgam Product) Plannir Pohey Committee 
zation Under these condition i takes decisions develop in product 
group of manager professional vestigation tean the tash give! 
people were devel ped who kn thes these team heme i rte | by the 
ie functioning im group whose Product Planning Vohey Committee 
poals are creative one was not The Product Investigation 
done without uwnlearning some of the vary in accordance with the problem 
autocrat processe previously om to be solved They are made up ot 
” operation those people (including outside cor 
Since the growth and survival of ultants) most qualified to assist i 
; inv company depend upon getting finding solutions to mdividually defined 
more creative solutions to its problem problems 


(people solve problems) Ansul devel \ record of imventory resource 
oped through experience and applica available is kept constantly up to date 
tion of theory a model which is used by the coordinator of product plat 
. in many different ways, and which i ning It is called the PIT Rostet 
termed Flexible Grouping. It ts illu The roster identifies people in the 
trated im Figure 1 Chis structure company (and outside consultants) by 
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is the responsibility of the C 


groups and among areo heads, both on a 


PP 


@ The task of Product Investigation Team 
No is to 

a) establish the desirability of merchandis 
ing a type fire extinguisher; (b) if it is 


determined desirable, establish a complete 


stepwise program to manufacture and sell; (c 


report recommendations with alternates to 
Product Planning Policy Committee by 

@ The task of Product Investigation Team 
No is to establish the desirability of the 
company's making and selling chemical prod 
uct if desirable, accumulate dota, evalu 


ate, and recommend a stepwise program with 
Gantt 


chemical product 


charts for manufacture and sale of 


@ The task of Product Investigation Team 
No 
mend to the Product Planning Policy Commit 


is to accumulate, evaluate, and recom 


tee whot products and services are needed by 
This 
study is not limited to the present production 


industria! consumers of safety equipment 


distribution facilities 


or 

oft the big plu t the fle bole 
grouping 1 «lel is that it allow crea 
tivity not «nly in the top job but 
also all the way up and down in man 
igemenft But the real core of the use 
of the model for most scientists and 

) 


(Continued on pag 


play dual roles in the company I he 
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who are responsible for et that 
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Chempump eliminates fire hazard 


handling acetone and naphtha 
at Vi-Jon Laboratories 


With Chempump, hard-to-handle fluids can't leak 


This Chempump moves a highly inflammable mixture 


of acetone and naphtha in the manufacture of chem in or out— because there are no seals, no stuffing 
ical specialties and cosmetics at Vi-Jon Laboratories’ box, no packing. Occasional inspection and replace 
St. Louis plant. The conventional pump it replaced ment of bearings is the only care required. External 
leaked continually at the packing gland, creating a lubrication is never needed — bearings are constantly 
fire hazard. The leakproof Chempump solved this lubricated by the pumped fluid itself 

serious problem Leakproof fluid handling with Chempump offers 


many other advantages well worth your investiga 


For Vi-Jon Laboratories, Chempump means mainte 
as well as safety. The company tion. For details, write to Chempump Corporation 
Philadelphia 14, Pa 


principal 


nance economy 
reports there has been absolutely no maintenance on 1300 East Mermaid Lane 
the pump. “It was installed and forgotten, as far as Engineering representatives in over 
cities in the United States and Canada 


maintenance is concerned.” 


Chempump combines pump 


and motor in a single, leak 

proof unit. No shaft sealing 

device required 

U.L. approved. Available in , 
a wide choice of materials 

and head-capacity ranges for 


handling fluids at tempera 
tures to 1000 F. and pres 
sures to 5000 pai 


First in the field...process proved 
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To Speed Filtration... Control 
Crystalization, Precipitation 


TAYLOR 
COMPARATORS 


QUICKLY, 
ACCURATELY 


By making fast, on the spot deter- 
minations for pH with handy, light 
weight Taylor Comparators, you can 
casily maintain proper control of 
many chemical operations In a 
matter of minutes, you get accurate, 
dependable data with easy, colori 
metric tests. Only three simple steps 

fill three test tubes with sample, 
add reagent to center tube and read 
result direct from slide after matching 
colors Complete instructions, all 
necessary accessories and reagents 
included in every set. Complete 
water analysis only a little more de 
tailed with the Taylor Water Analy 
zet All Taylor sets are completely 
portable for easy use in plant, lab 


oratory or field 


COLOR STANDARDS 
GUARANTEED 


Ke sure to use only Taylor reagents 
and accessories with Taylor Com 
parators to assure accurate results. 
All Taylor liquid color standards 
carry an unlimited guarantee against 
facing. 
SEE YOUR DEALER for Taylor 
se or immediate replacement 
of supplies Write direct for 
FREE HANDBOOK, “Modern ptt 
and Chlorine Control” Gives 
theory and application of pit 
control. Wlustrates and describes 


full Taylor line 


W. A. TAYLOR 


412 RODGERS FORGE RD + BALTIMORE 4. MO 


TEAMWORK... 


(Continued from page 20) 


make-up of the 


‘Tean more 


PIT’s 


Product Investigation Teams 


What are the characteristics of a 
typical PIT? Who makes up a« team? 
Who sets team goals? How are 
team needs taken care of? Individual 
needs? How is the communication pat- 
tern, internal-external? Any side ef- 
fects? Problems? 


@ Membership 

a. selected for specialized skills as 
related to task of team by area 
head (membership tied to indiv 
dual’s job descriptior and per 
formance evaluator 
no “boss-subordinate 
te arr 
no Product Plar 
mittee member or 

1 representation fron 


ompany related t 


Goals 
4. team goal established by Product 
Plane ng Poli y Committee 
b. internal goals neet team goal 
established t 
ndividual goal “t in peer rela 


tionship 


e@ Team Needs 


ommuittec 


recognized by 


@ Individual Needs 

4. provides proces for getting 
deas mill 
an voice opinions freely 
reative atmosphere in peer 
lationship 

d_ minority report accepted by Prod 
ct Planning Policy Committee if 
presented 

e tied to reward system of family 
grour 
ndividual make a differen 


Communications 
4. recorder 
grouy 
writter yorts of all meetings 
to Product Planning Polic y Con 
mittee and other team members 
interaction betweer dividuals is 
free because of lack of superior 
nderstanding of other fellow’'s 
ot increased knowledge of 


problems in ther areas 


i il 
cN imple i chem) 
anutacturing —become 
What is « 
WI 


expectatr What 
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his commitment 
to his family work 
he best use } 

One car 
that is | 
product (see 


pelled out 


@ To date more product ideas are on tap 
than can be adequately financed 

@ A modified product has been put out in 
three months vs. the six to nine months esti 
mated 

@ Plans are being made for putting new 
products out in nine to twelve months vs. the 
eighteen to twenty four months previously esti 
mated 

@ New managerial talent has been uncov 
ered 

@ The staff has developed a greater under 


standing of broad corporate objectives 


iv that the 


cletinn 


number 


Presented at AIChE meeting, White Su! 
phur Springs, West Virginia 


= 
to the PIT and 
group’ cat 
\ Product Investigation id 
ez erititve ‘ 
‘ commonly known as 
the Product Planning 
Policy Committee hie oordinator 
| 
= \ of product planning and the area head 
lacturinyg woul ‘ ct the lest re 
HELP YOU ADJUST ource listed in the roster from th 
nanulacturing ares It iv be ay 
ticular chet il er ree ult venet 
om nunicated to the engineer b tive 
LE ELS premituct plan 
unet being first 
checked 
che cal me 
td thy iverage Th 
teu beime tive of ember 
th the other members of the team at 
the first meeting tens to the tal 
uthined the Product Plannin 
Con ttee and fie the 
ippomt res er-convene 
ed yobs tor accumulation of ta 
Pia ten to twenty meeting eacl me ¢ 
he twe ours long. clon 
| ther” work? How does | 
The a ers to these questions den 
a. need for more efficiency met by 
q larwe the tramu une kill « 
i i a special meeting skill develop ' 4 
} ment clinic for all members the 3 dual 
b. redefinition of objectives by Prod Phere have heen t ire, p 
where necessary 
| jood job, if done, m 
Product Planning Policy Commit tion Vil 
lee les lor the compar hi 
other the tive esults~ te the 
= 
In conclusion one night 
‘| company discussed thi irtich 
| iret rather literally t 
| ton pH procedure with Webster 
vho teamwork a rk done 
; | Ju by «a of associat iil stored 
: rm ure on nating perso il prommence to the ett 
\ 
\ engineer ency of thx 
ee pected of tim re 


ADVERTISEMENT 


entire pa 


Augusi 


Chemical Polish for 
Pure Zine Improved 


With Ethyl Alcohol 
An improved polish for zine, consisting of 
ethyl alcohol 


heen ce veloped by a 


acid and hydrogen 
has 
research laboratory 

Immersion of pure zine for about two min 
utes in a bath of these 
produce a high and lasting luster that resists 
of around 


peroxide leading 


chemicals is said to 


rapid oxidation up to temperatures 
salt bath 

The of ethyl aleohol this 
appears to be that of a moderator of the nitric 
other 


in air or in a sedium-potassium nitrate 


role in polish 


acid, Although polishes composed of 
chemicals have been used for zine the nitric 
acid-ethyl alcohol-hydrogen peroxide polish 


is said to have longer life and to produce on 
the zine a thinner oxide film of imereased 
stability 
It is recommended that users prepare the 
polish tresh daily. Caution ethyl alcohol 
should never be poured into nitrie acid: the 
reverse, however, may be done safely. Inter 
ested readers who wish detailed assistance 
may call on USI technical service staff 
/ 


Diagram illustrates chemical polishing baths 
based on 2 min. immersion time. 
Journal of Metals."’) 


for zinc, 
(Diagram from 


NewCentrifugesl nderscore 
Titanium Strength 


High speed centrifuges fabricated with an 
ol 


aluminum-vanadium alloy titanium now 


in operation on an experimental basis 


are 
They are reputed to run 28° faster than 
stainless, with no greater working «tress in 
the bowls 

Steady increase in such applications of 
titanium is expected — namely, where high 
strength weight ratio as well as corrosion 


resistance is needed. Titanium now can be 


chrome 
With 

but 
titanium has 


bended with 
May, °57) 
of 

steel 


for 


and 
Chemical News 
the strength 
density of 
demand 


alloved. welded 
three 
only 


times aluminum 
half the 
in heavy aircraft 


here n compe 


nents subject to severe resonance conditions 
is building a titanium sponge 
at Ashtabula, Ohio 


on stream late this year 


plant 
which is expected to go 
This modern plant 
will employ a sodium reduction process, and 
on the basis of present figures will turn out 
at lower cost 


high purity titanium 


than any other existing commercial technique 


sponge 


ye a paid ad 


A Series for Chemists and Executives of the Solvents and Chemical Consuming lodustries 


ert 


EMICAL NEWS 


* 195 


Organosodium Compounds Open 
Way to Economical Synthesis of 
Many Organometallic Compounds 


Higher Yields Than with Conventional Grignard Reagents: 
Safer, Simpler Processing Among Advantages Cited 


Many organometallic compounds can now bee svnthesized economically and 


safely from organosodium compounds ane ording to a paper recently pres nted 


before the American Chemical Society. In some cases the Latter compounds can 
be used as intermediates to pre pare an otherwise hard-to-make Grignard reagent 


In others they can be reacted directly with metal halides to form new carbon 


metal bonds. 


Reactions of RNa Compounds 


Grignard reagents, compounds of magne 


sium with an organic halide. have long been to organometally compounds 
standard building blocks for synthesizing employ eneral 
eacten te ‘ ‘ 
reagents are difheult and hazardous to pre 
pare, some require costly jedides of bro aci 2 No NeC! 
mides as starting materials, and vields of 
desired organometallic compounds are fre This product is then reacted with a meta 
quently disappointing he halide to yield the desired organometallic 
Among the advantages of rganosodium | Compound 
compounds cited by the investigators are high RNo MgCl > RMgC! NaC! 
vields and safety and convenience in handling. | 
Or lum compounds may react with 
the halides or alkoxide of tithe 
boron trichloride to form triphenyiberine in 
sium mercury boron 
yield. Benzylsodium and phosphorus 
in lead titanium iroonmm 
trichloride produce tribenzylphosephorus in 
, phosphorus and iron 
vield. in this whole class of reac 
tions, @ starting material is more Sodium Dispersions Key Factor 
conomical than the magnesium of typical The recent introduction of simple and wale 
Grignard reagents. Finally, reactions proceed | technique for laberatery of plant prepara 
in @ hydrocarbon medium, thus eliminating | tion of finely dispersed sodium has stimulated 
the hazard of storing and handling large | wide interest in the wee of of 
quantities of ether, the selvent used with | ganesodium compounds. Ilan 
(,rignard reagents | studies on preparation 


Moormeier Pobinsen 


John F. Nobis of US1. research stof discusses with F left) end 
(extreme right) equations for reaction of organesedium compounds te form verieus carben- 
metal bonds. They presented o paper entitied “Use of Organosedium Compounds for Preperation 


of Other Corbon-Metal Bonds,’ at the Spring meeting of the Americon Chemical Seciety 


| 


AUVERTISEMEN 


This entive fage is a paid adi crtisoment 


Industrial Chemicals ( 


Prepared by 


August * 


U.S.I. CHEMICAL NEWS 


Organosodium | Cube-Shaped Polyethylene 


(10.40 
vir lide 


opened a new era in organosodium chemistry 


and use of finely sodium 


to produce phenyleodium in 


dis pe reed 


research in USL laboratories 


Iextensive 


shows that phenyleodiom benzylsodium 


can he made by carefully controlled condi 
tions which include the presence of a slight 
excess of freshly dispersed sodium. The rear 


tion between chlorobenzene and sedium un 
der the conditions ts immediate and com 
plete: one mole of phenyleodium can be 
prepared in only 20 minutes. This reaction is 
easily adapted to larger scale and is now 
being used industrially 

The largest commercial plant utilizing 


organosodium compounds will soon be in 


operation at Tuscola, Hlinois where USL. is 


using disodiooctadiene, made directly from 
butadiene and dispersed sodium, to produce 
lsosebacie™ acid, a mixture of 10-car 


hon dibasic ids 
(A new brochure on the 


sodium dispersions is available from 


preparation of 
U.S.I 


Advantages of Organosodium 
Until practical techniques for making so 
dium dispersions were developed, the reaction 
of an organosedium compound with magne 


sium chloride to produce a Grignard re- 
went had no commercial value. In general 
it wae easier to prepare Grignard reagent. 


corresponding organosodium com 

Now there 

organosodium compounds can be made from 
yield 

For example, 

with 


than the 


pounds however are cases where 


which Grignard 
difficulty 
chlorides react very sluggishly 
but yield 
readily 


starting materials 


reagents only with 
ryanic 
com 


magnesium organosedium 


quite 

Asa result, many Grignard reagents which 
have been prepared from expensive iodides or 
bromides can be obtained from the 
cheaper chlorides, often in higher yields than 
former Other 
synthesized by 


now 
are possible by the method, 
organosodium compounds 
reactions which are completely unknown in 
the field of org 


converted 


anomagnesium chemistry, can 
now be to hitherto unattainable 
Grignard reagents 


45,1 
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INORGANIC CHEMICALS: 


Sedium, Metaliic: cart slid 
rels, pails 
Chierine: tiavid, in tonk cars 
Caustic Soda: 50% in tank 
Sedium Peroxide: 
Sulfuric Acid: ol! 
grade to federal 
Ammonia: Anhydrous 
Also Nitrogen Fertilizer 


OTHER PRODUCTS: 


n tank cors, 


car 
in drums 


liquid 
dust free granvies, 
strengths, 60 
Tonk 


specifications corm or 


Solutions 
and all denatured 


Proprietary Denatured Alcohol 
M, ANSOL® FR 


(pure 


stee! drums 


Boumé to 40% Oleum 
fank 
commercial and retrigeration. Tank cars 


formulas) 
Solvents 


Containers for Corrosives 
Promote Lab Safety 


labora 
tory workers an almost accident-proof way to 


An ingenions® new container gives 


receive, store and dispense corrosive reagent 
chemic als 
The package consists of a cube-shaped poly- 


double 


paperboard box which serves as a shipping 


ethylene vessel inside a corrugated 


carton, The user need never remove the poly 
ethylene cube box: the latter has a 
slotted opening for a pouring mouth on the 
cube and a pull-out safety grip for easy 
handling 

The new container is now being used by a 
leading manufacturer of reagent chemicals for 


from the 


packaging solutions 
hydrox- 
potassium 
1-gal- 


of sedium 
ide and 
hydroxide in 
lon size. 

It is light, un- 
breakable, and the 
unique design makes 
it convenient to dis 
pense the contents, 
An economy feature 
is that no deposits 
required, and 
there are no empties 
to return, 


are 


Polyethylene “Coating”’, 


amination” Defined 
An industry standard adopted by the 
National Flexible Packaging Assen. defines 


and “lamina 
applied to poly 


the difference between “coating” 
tion”, as these 
ethylene packaging 
“a substance deposited while 
in a liquid state on a web 
of adhesive means between the 
materials”, Lamination is “the 
of two or more webs by the use of an adhesive 
laver between the 
Coating is the more common method, U.S1 
PETROTHENE 203 is a polyethylene resin 
that is widely used for this application 


terms are 
\ coating i 
without the use 
combined 


combination 


webe” 


PRODUCTS 


PETROTHENE! Polyethylene Resins. 


polls; bricks in ber Esters, Ethers and Ketones: Normal Buty! Acetote, Diethy! Carbonote 
Diethy! Oxclote, Ethy! Acetate, Ethy! Ether, Acetone 
Intermediates and Fine Chemicals: Acetoocetory!ides, Ethy! Acetoacetote 


Ethyi 

tot 

Also electrolytic Oxalacetate, Sod 
wagons 

or tonk wogons 


Curboy 8-G® 80 


Riboflavin Concentrates, 
Vitomin A 


Vacotone® 40, 
Products 
Buty!, Amyl, 
FILMEX 


Normal 
SOLOKE 


USP, Urethen USP 


Benzoylacetate, 
ium Etvylate 


Animal Feed Products: 
Special 


Pharmaceutical Products: v1 


1] TECHNICAL DEVELOPMENTS 


| Information obout manufies turers of these 


items may be obtained by writing U.S. 1. 
New adhesives tor labels 
penet 
No. 1260 
A pamphlet on titanium tubing 
No. 1261 


A new remote control baffle tor fume hoods 
M 


perated t t 
fa ire batt be kliy ad 
ny | A 
pt j w x pe t 
No. 1262 
A double acting rust remover it y 
works, req ‘ trea 
No. 1263 
| A new booklet t i Haf 
a Je tr ‘ 
| propertie als 
as well as general ‘ ; f fabrication and 
corrosion resistance No. 1264 
A new y viny! paint rid t hieve 5 to 8 tin 
the k per spray ther 
pa PF | 
ary y IPF rt 
sion tant No. 1265 


Deuterated solvents and organo metallics ©! zh 
isotog purity are nm expe ta 


i} 
No. 1266 


t PY 


Coler dispersion and intensity in plastics are 


be pr y w ex 
oF 
i-release, and tre ny 
tics No. 1267 


A continuous water vapor recorder de‘: 


isorpt med { pipe 
] drying t feed st No. 1268 
An external manipulator for tubing applies 5 
on 
la , l to tt 
maker No. 1269 
A detector kit, pa if 
Ipidiy det 


Ethylene Ethy! 
USP (Ethy! 


Sodium 
Carbamate) 


Chioroformate 
Urethoan 


Ethy 
solution, 


Calcium Pantothenate, Choline Chioride Products, 
Liquid Curboy®, ot-Methionine, Niacin USP, 
and Antibiotic Feed Supplements, 
ond K, Products Antioxidant (BHT) 


Vitamin 


Methionine, N-Acety! ot Methionine, Riboflavin 


Intermediates 


USIN USTRIAL CHEMICALS CO. 


ivision of National Distillers and Chemica! Corporation 


99 Park Avenue, New York 16, N. Y. 


Baltimore 


Atlanta 


los Angeles * 


Lovisville 
New York * Philadelphia * Pittsburgh * Portland, Ore. 
Salt Lake City * San Francisco * Seattle 


US.I. 


* Boston * 


SALES OFFICES 
Buffalo * 


Cincinnati 
Cleveland * Dalias * Detroit * Houston * Indianapolis * Kansas City,Mo. 
* New Orleans 


Chicago * 


* Minneapolis * Nashville 


* St. Lovis 
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The ability to put engineering 

problems in a fresh perspective 
— to subject them to a point of 
view that leads to new solutions — 
is at the root of Badger accomplish- 
ments like these: 

. a commercially practical method 
of separating ethylbenzene from 
gasoline by Ultra-fractionation. 

.a@ continuous process for pro- 
ducing sodium-hydrogen com- 
pounds. 

. the successful application of a 
new process for deriving high 
quality light oils from coal — 
without acid treating. 


An intangible that has been called 
“The Precious Plus behind a Badger 
blueprint,” this refreshing ability to 
apply new thinking to difficult en- 
gineering problems has produced 
two important results: 

1. Top petroleum and chemical 
processors are securing better proc- 
esses, more economical plants. 

2. Badger has become one of the 
world’s fastest growing contract en- 
gineering firms. 

Whether your project is com- 
monplace or complex, calling in 
Badger is the first step toward 
securing the precious advantages 


Gis 


Perspective view of the raising of two of 
four 200 foot columns at Cosden Petroleum 
Corporation's new Uitra-fractionation and 
styrene manufacturing plant (ig Spring, 
Texas), Designed and built by Badger, this 
plant wees Gearing new processing con- 
cept to make styrenc directly from gas- 
cline! Brochure aveliable on request. 


that can come only from taking a 
fresh perspective. 


Badger's Key Man Operating Pol 


icy “The Badger man who submits 
your proposal is always a Badger 
principal — always the Key Man 


responsible for the execution of 
your job” 


BADGER 


MANUFACTURING COMPANY 


270 Gent Cambridge, Mass 
New + Terese 

CUROPL GedgerComprime HY. The Hogue 
Sedge: Comerime 4A. Antwerp 


Fresh Perspective... 
/ 
_ 


Marginal notes 


What to do When Attacked by a Differential Equation 


Applied Mathematics in Chemical Engi- 
neering, Second Edition. Harold S. 
Mickley, Thomas K. Sherwood, and 
Charles E. Reed. McGraw-Hill Book 
Company, Inc., New York, N.Y. (1957) 
xii + 413 p., $9.00 
Keviewed by W. H. Corcoran, Cali- 
fornia Institute of Technology, Pasa 
dena 
engineering, generally 
is concerned with studies 


Chemical 
speaking 
and economic applications of ideas in 
energy transter, material transfer, mo- 
mentum transfer, chemical equilibria, 
chemical kinetics, and properties of 
materials, I:valuation of a book on 
the applications of mathematics to 
chemical engineering must be on the 
basis of how, with respect to current 
knowledge and needs, it will help the 
chemical engineer properly attack the 
stated fields of interest. Professor 
Mickley’s second edition of “Applied 
Mathematics in Chemical Engineer- 
ing,” prepared with assistance from 
Professor Sherwood and Dr. Reed, 
authors of the first edition, must then 
be considered as an excellent book in 
chemical engineering and a_ notable 
contribution to engineering in general 

What to do when attacked by a 
differential equation is covered in 
chapters 3 to 10. The over-all pre- 
sentation on setting up and solving 
differential equations is an extraor- 
dinarily fine discussion of methods. 
Because the chemical engineer must 
more and more concern himself with 
the solution of all sorts of hideous 
differential equations, he will find the 
presentation in the book to be most 
helpful 

The approach to developing and 
solving miscellaneous equations in 
chemical enginecring situations is 
again an important feature of the 


book. In Chapter 3 there is discus 
sion on the formulation of the physical 
problem. It emphasizes the comfort 
ing word statement that input minus 
output is equal to accumulation. This 
statement is truly basic to the estab 
lishment of equations describing physi- 
cal and chemical processes, and the 
chapter deserves study and understand 
ing by both the neophyte and the old 
hand, Conservation of material and 
energy are considered along with the 
ideas of the steady and the nonsteady 
state 

In Chapters 4, 5, and 6 attention 
is given to the solution of ordinary 
differential equations by analytical and 
numerical techniques. Chapter 5 is of 
special interest because of a_ well 
arranged presentation on the use of 
infinite series in the solution of cer 
tain types of differential equations 
The table on page 177 wherein com 
parisons are given of Bessel-function 
notations used by different authors is 
most helpful. About the only criti 
cism that can be given on the section 
on series solution of differential equa 
tions is that the coming years will see 
more need of familiarity with some of 
the less-used functions such as those 
designated as Legendre, hypergeomet- 
ric, Laguerre, Hermite, Ischebyscheff, 
and Jacobi. It is possible, then, that 
more space should have been devoted 
to those functions, not only for formal 
discussion but for examples 

Formulation of partial differential 
equations is discussed in Chapter 6 
Vector notation is introduced to show 
the short-hand writing of partial dit 
ferential equations for three-dimen 
sional coordinate systems. Coordinate 
transformations from cartesian to cyl 
indrical and spherical are given along 
with a short presentation on the equa 


tions of motion for a perfect fluid 

Chapters 7, 8, 9, and 10 are con- 
cerned with one of the most sticky 
tasks to confront the chemical en- 
gineer—the solution of partial differ - 
ential equations, and as stated by the 
authors on page 254 this “is essen- 
tially a guessing game.” In Chapter 
6, the more conventional analytical 
methods are discussed. Separation of 
variables, orthogonal functions, the 
Sturm-Liouville equation, expansion 
by single and double series of ortho 
gonal functions, and Fourier series are 
considered 

[he devotion of Chapter 8 to the 
Laplace transform is one of the high 
lights of the book. Certainly that trans 
form is one of the more powerful 
tools in the solution of partial differen- 
tial equations Unfortunately there 1s 
too little facility in the use of the 
technique by chemical engineers, and 
Chapter 8 alone 1s worth the price ot 
the book. The inclusion of Table & 1 
showing Laplace transtorms, 1s appro 
priate. In order to handle the discus 
ion on the Laplace transform in the 
best possible manner, an introduction 
to complex variables 1s included in 
the chapter. It is short and to the 
point, but the reader may wish to pur 
sue the subject further with collateral 
reading 

Preparation for Chapter 10 on the 
numerical solution of partial differen 
tial equations is given in Chapter 9 
where the calculus of finite differences 
is discussed and illustrated. The com 
bination of the two chapters allows 
an attack on the problem of setting 
up partial differential equations as 
finite difference equations amenable to 
solution by hand or by automatic, high 
speed computations 

The future in chemical engineering 
is certainly inexorably linked with ad 
vanced mathematics. The second edi 
tion of Applied Mathematics in Chem 
ical Engineering truly gives a fine en 
trance to that future 


Auto Exhaust and Smog 


F-ye Irritation from Irradiated Auto 
krhaust. (Report No. 18), 85 pp.; and 
Reactions of Auto L-xhaust in Sunlight 
(Report No. 19, 71 p. $3 each; Air 
Pollution Foundation, Los Angeles, 
California 


Report No. 18 is on work done by 
Stanford Research Institute. Human 
subjects were exposed to exhaust-air 
mixtures in two principal series of 
tests. In the first, concentration plus 
residence time of exhaust mixtures in 
the radiation chamber were varied 
In the second, the chamber residence 
Report No. 


19 covers work at Midwest Research 


time was held constant 


26 e 


Institute. Glass reaction chambers of 
2,200 cu.ft. were filled with unpolluted 
air, pollutants added, the mixtures ex 
posed to natural sunlight, and the 
course of resulting reactions was fol 
lowed over a_ period of 100) min 
by chemical and physiological meas 
urements 


Examination Questions for 
Preparation and Reference 


Past Examinations for Professional 
Engineer. Published by John B. Con- 
stance, 625 Hudson Terrace, Cliffside 
Park, New Jersey, mimeographed, 75 p 
$2.00 postpaid. 


These examinations, fairly typical 
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of those given by many states in the 
northeastern part of the country, were 
given by the New York State Board 
during 1946-56. Part III-B of the 
New York examination places more 
emphasis on chemical engineering cal 
culations than is found in some states 


Professional Engineer's Examination 
Questions and Answers. William S 
Lalonde, Ir.. McGraw-Hill, New York 
(1956), $6.50 


Cloth-bound and arranged for ready 
reference, this book contains well 
worked out solutions to examination 
questions. These advantages may jus 
tify the higher cost of the work to 
some engineers 


= 


and HIGH TEMPERATURE EQUIPMENT... 


WE WILL MANU.- 
FACTURE TO 
YOUR DRAWINGS. 


WE WILL DESIGN 
TO MEET YOUR 
SPECIFIC NEEDS. 


WE OFFER OUR 
STANDARD DE- 
SIGNS. | 


ORDINATE YOUR 
IDEAS AND 
OUR KNOW-HOW. 


PAN DRIERS ORE ROASTERS 
KETTLES FURNACES 
HORIZONTAL ORIERS REACTION VESSELS 
AUTOCLAVES 


OUR LINE INCLUDES: 


MOLTEN SALT HEATERS 


Write for Catalog: 


CHEMICAL PROCESS DIVISION = 
GETHLEHEM PENNSYLVANIA 


| BETHLEHEM 
| ~ | 
ys | 
WE WILL CO- 4 
machini (Ou 


This 60’ dia. Dorr Thickener is used to thicken borax 
ahead of two 6’ « 6° Oliver Filters 


DorRrR-OLIVER 


at American Potash 


& Chemical.... 


This 6 dia. by 8 fabricated stainless steel Oliver Salt 


‘Tonnage producers of potash, sodium carbonate, 
borax and sodium sulfate, American Potash & Chem- 
ical Corporation makes skillful use of Dorr-Oliver 
equipment and methods at their giant Trona, Cali- 
fornia plant. D-O Thickeners, Filters and Classi- 
fiers are used in virtually every wet processing step 
in the flowsheet. On the Filters alone, over forty dif- 
ferent units are installed . . . Oliver Drums, Oliver 
Salt Type, Horizontals and Sweetlands. 


Type Filter handles about 200 TPD of sodium bi- 
carbonate. Note how clean the snap blow leaves the 
screen. A 2” thick cake is discharged at 28% mois- 
ture with the aid of press rolls. 


For the Process Industries, Dorr-Oliver offers a 
complete and integrated service. Well-designed 
equipment, as installed at AP and CC, is an important 
part of this service. But if your processing needs in- 
volve laboratory and pilot plant testing, flowsheet 
preparation, economic analysis or complete plant de- 
sign and construction, we can also be of help. For a 
complete picture of the scope of the Dorr-Oliver 
technical service write for a copy of Bulletin No. 7003. 
Dorr-Oliver Incorporated, Stamford, Conn. 


Sweetiand — T.M. Reg. U.S. Pat. Off. 


WORLD -WIDE RESEARCH 
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Quick facts about the services and equipment available to help you 


Emergency at Gamma Chemical met by 
3-day delivery of 500-gallon reactor 


When extra processing capacity was 
urgently needed recently at Gamma’s 
Great Meadows plant in New Jersey 
to custom process a new organic 
chemical, Gamma called Pfaudler 
and asked how fast a 500-gallon re- 
actor could be shipped 

“How about the day after tomor- 
row,” countered Pfaudler. “Sold!” 
said Gamma. Waiving the normal 
ten-day delivery schedule, Pfaudler 
rushed a standard unit through the 
shop even before the customer's 
written order arrived. The emer- 
gency was met—a 500-gallon glassed 
steel reactor was shipped—in just 
three days’ time! 

Gamma Chemical’s plight points 
up one of the ways you can benefit 
from Pfaudler’s policy of stocking 
standard glassed steel] reactors. Fast 
delivery is only one of the savings, 
however. You can also cut initial 
costs by eliminating special engi- 
neering drawings, special parts, and 
material custom-designed units re- 
quire. 

You get a versatile, corrosion- 
resistant reactor whenever you 
specify a standard Pfaudler glassed 
steel vessel—resistant to all acids 
(except HF) and alkaline solutions 
up to pH 12 at 212°F. Each reactor 
is completely assembled and ready 
to ship within two weeks from re- 
ceipt of your order. 


READY TO GO. A standard 500-gallon reactor 
is readied for quick shipment to Gamma Chem- 
ical. This vessel was on its woy to Gammo's 
Great Meadows pilont even before a written 
order had arrived! 


Take advantage of Gamma Chem- 
ical’s experience and check with 
Pfaudler before you buy your next 
reactor. Contact your Pfaudler rep- 
resentative for more information on 
standard reactors. Units stocked for 
ten-day delivery include the follow- 
ing capacities: 30, 50, 100, 200, 300, 
500, 750, 1000 and 2000 gallons. Check 
the coupon for sizes in which you 
are interested. 


Rotary seal, stuffing box 
interchangeable on 
Pfaudler reactors * 


The question of when to use a me- 
chanical rotary seal versus a stuffing 
box can resolve itself simply to this: 

For a wide range of operating con- 
ditions with mintmum maimmtenance 
—the use of a seal is recommended 


In most nor mal service of low tem - 
perature and pressure, the stuffing 
box is initially more economical 
However, as the service becomes 
more severe, the rotary seal is su- 
perior to the stuffing box on all four 
of the following points 
1. Chemical conditions. The seal per- 
forms better in processes which re- 
quire freedom from lubricant con- 
tamination, from vapor loss, and 
from contact with metal 
2. Pressure. When pressure ranges 
from 100 to 300 psi, the seal is nor- 
mally required. (Special designs are 
rated up to 1500 psi.) 


News 


reduce corrosion and processing costs. 


Published by The Pfaudler Co., Rochester, N.Y., U.S.A. 


3. Temperature. Stufling boxes tend 
to leak considerably above 350° F 
By running through the 
housing of a rotary seal, you can 
operate at temperatures tolerable in 
Pfaudler reactors 
4. Agitator speed. Although this is 
less critical than other conditions, 
the seal is usually recommended 
when agitator speeds exceed 150 rpm 

To give you flexibility of operation, 
Pfaudler agitators are designed to 
use either seal or stuffing box on 
the same shaft. The shaft sleeve 
(upper right in photo—left) is the 
interchangeable element. With a 
Hastelloy sleeve you use a stuffing 
box. Simply replace it with a 
“glassed” sleeve and you are ready 
for a seal. On 3” diameter agitator 
shafts and larger, you can make the 
changeover in your plant 

If you would like to study this 
question more thoroughly, there's 
considerable factual information in 
our Bulletin No. 938. Check coupon 
for copy *When specited at time of purchase 


coolant 


Now available 
1958 
BUYER'S GUIDE 


Bulletin 947 is a 
capsule of Pfaudler 
equipment and 
services 

Are you aware of 
the wide range of materials of con 
struction available to you in Pfaudler 
equipment? Glassed steel, clad and 
Stainless steels, certainly-but do 
you know the list also includes Has- 
telloy, nickel, Inconel titanium, 
copper and zirconium among others? 

Pfaudler columns and 
heat exchangers are commonplace, 
but we also make such equipment as 
wiped-film evaporators, desludging 
centrifuges, vacuum dryer-blenders, 
and piston fillers 

The services, products, and techni- 
cal aids supplied by Pfaudler—and 
we add to the list every year—are 
covered in Bulletin 947 


rene tors, 


THE PFAUDLER CO. 

Dept. CEP-87, Rochester 3, 

Please send me information on stand 
ard reactors (check size ] iO, 


| 

100, 200, 300, 600, 750, 
| 1000 ] 2000 [ ] Rotary seals and 
stuffing boxes, Bulletin 944; Buyer's 
Guide, Bulletin 947 
| 
| Tithe 
| Company 
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About our authors 


James T. Sheehy, born and raised 
in Seattle, educated at the U. of Wash- 
ington as a chemical engineer, has 
been connected with the industrial and 
economic development of the Pacific 
Northwest during his business career. 
Now, as executive vice-president of 
Rayonier, he has responsibility for all 
timber, manufacturing, research, sales, 
financial, and legal operations of the 


. 


company and its subsidiaries in Can 
ada, Paris, and Japan 


Roy F. Weston is chairman of the 
A.LCh.E. Pollution Control Engineer 
ing Committee. As partner in the con 
sulting firm of Weston and Ecken- 
felder Associates, Roy spends full 
time on pollution control engineering, 
except when his more and more fre- 
quent speaking appearances keep him 
away. 


Marcus Sittenfield received his 
chemical engineering training at the 
College of the City of New York 


Grohkum ejaster 
compress, 854° po 


ating ot pressives from 
Gbeolute to aime 


Lunche Stein Seymour 


if your vacuum problem requires a steam or gas operated He gy by agen, engineering 
ejector, capable of sustaining accurately predicted absolute pres- aster Baving Seen om 
sures throughout a given range — then come to Graham. 
1€s at pave hima broad backegr« ( 
This corporation operates one of the largest and best 
P in chemical engineering. Among Mr 

equipped test laboratories engaged in this class of work. 


: Sittenfield’s several fields of present 
Actual runs —and in the real larger sizes comparable pilot 


models — prove out our predictions. Graham does not oblige the 
user to take the risk. 


interest is the control of air pollution 
created by chemical and related opera 


tions 
We are vacuum specialists and are equipped to quickly 
deliver to you any type of ejector, from the smallest single Robert G. Lunche studied chem 
stage unit — selling for just a few dollars — up to the most in- ical engineering at Minnesota and 
volved and modern type, produced for industry's more complicated Illinois He at 
assistant chiet of the evaluation an 
requirements. 
. planning staff of the Los Angeles 
one conference with. our‘ engineers in County Air Pollution Control District 
no way obligates . 


Mr. Lunche has for the past two years 
been assistant chairman to the Joint 
Povad District, Federal and State Project 
s , for the Evaluation of Refinery Emis 
‘ f sions. Arnold Stein is an interme 

‘ ‘ diate engineer with the Los Angeles 
County Air Pollution Control District, 

MANUFACTURING co., INC. presently in a_ technical advisory 
capacity. He formerly specialized in 
high temperature dust and fume con 
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, ® How the whole stainless 
i | family works to 

increase chemical 
processing profits 


Because stainless is actually a large family of 
metals, it is important to choose the right one for 
best results. If corrosion problems exist along 
with high temperatures, for example, it would be 
well to discuss with your Crucible representative 
the possibility of using a stabilized grade of 
Rezistal stainless like type 318, 321, or 347. Again, 
although Rezistal type 304 is used extensively in 
heat exchangers for processes where oryanic 
acids, esters, and aldehydes are handled, type 316 
may sometimes be a better choice. If extremely 


high temperatures and pressures are required, as 
in hydrogenation of high sulfur coal, type 446 
might be considered for its excellent resistance 
to sulfidation. 

Stainless offers a unique set of advantages that no 
other alloy displays. It is exceptionally resistant to 
most forms of corrosion. And it’s ductile, strong, 
rigid... permitting equipment to take bumping, 
jarring, shock, rigorous cleaning procedures 
takes temperature changes in stride. 

With its general corrosion resistance and ease of 
cleaning, stainless also enables one unit in many 
cases to process a variety of chemicals. This added 
versatility reduces the equipment’s idle time, 
makes it more productive, lowers costs 


Crucible maintains a “Customer's Corrosion 
Laboratory” in which metallurgists and chemical 
engineers cooperate to study actual corrosion 
problems encountered in plants throughout the 
country. They are investigating, among other 
things, the effects of different joint conditions, 
various types of stainless, and the effects of highly 
corrosive media. Very possibly they have the 
answers to the problems you are faced with. 


Consider the advantages of stainless for your 
processing applications. And call in a Crucible 
stainless engineer. He can help you make the best, 
most profitable use of the stainless family. 
Crucible Steel Company of America, 
Oliver Building, Mellon Square, 
Pittaburgh 22, Pa. 

Write for a free copy of “Making the Most of 
Stainless Steels in the Chemical Process 
Industries”. It's 44 pages of useful dota 


Crucible Steel Company of America 


Conedian Distributor — Railway & Power Engineering Corp., ld. 
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FILTRATION Crgéncered TO MEET 
CHEMICAL PROCESSING NEEDS 


A Complete Line of Filters Including — 


PORO-KLEAN 


THE POROUS STAINLESS STEEL MEDIUM FOR LIQUIDS, GASES AND STEAM 
THAT COMBINES ALL THESE UNUSUAL FILTRATION CHARACTERISTICS — 


@ HIGH HEAT RESISTANCE. __ for operating temperatures as high as 900°F. 

@ HIGH TENSILE STRENGTH to 15,000 psi, able to withstand differential 
pressures of more than 3500 psi 

@ HIGH CORROSION RESISTANCE allowing filtration of — or cleaning by — 
substances that would quickly damage other filter materials 

@ UNIFORM FINE FILTRATION with standard material down to 5 microns 
and material for sub-micronic filtration on special order 

@ NO MEDIA DISCHARGE Independent tests prove no product contamina- 
tion even under conditions of extremely high differential pressures and 
severe vibration 

@ AVAILABLE as cartridge-type filters and as specially fabricated or pre- 
formed elements. A complete line of standard or special high pressure 
coded Cuno Housings are available 


*Because no one type of filter is best for every need, Cuno — and 
only Cuno — offers you a truly complete line that includes several 
distinct types of filtration media. And because every filtration sys- 
tem “wr. be specified and engineered to individual job require- 
ments, Cuno eons offers you a complete application engineering 
service aera the Cuno Field Engineer. Conveniently located in 
your area, one of these specialists is ready and fully qualified to help 
select the filter type and model exactly right to solve your problems. 


WRITE NOW FOR COMPLETE INFORMATION 


CUNO ENGINEERING CORPORATION 


1308 SOUTH VINE STREET, MERIDEN, CONN. 


About our authors 
(Continued from page 30) 


trol. Clifton  & Seymour, a chemical 
engineer from Missouri, has recently 
been named to the directorship of the 
Riverside County (Calif.) Air Pollu 
tion Control District following ten 
years of experience as a petroleum 
technologist. Ralph L. Weimer is a 
chemical engineer on the evaluation 
and planning staff of the Los Angeles 
County Air Pollution Control District 


Richard J. Ruff is co-founder and 
president of the Catalytic Combustion 
Corp., Detroit, manufacturers of oxi 
dizing catalysts and complete fume 
combustion and heat recovery systems 
A Wisconsin chemical engineer, Dick 
was a professor of Industrial Engi 
neering at Detroit Institute of Tech 
nology, also spent years in the high 
temperature process equipment field 


Lewis H. Rogers is senior chemist 


| of the Air Pollution Foundation. Re- 
| ceiving his basic education in chem 


ical engineering, he took his Ph.D 
in chemistry. His experience has 
ranged from the faculty of the U. of 
Florida through the Chemical War- 
fare Service during World War II, 


| and includes a period at Oak Ridge, 


where he was supervisor of the ana 
lytical research section in the gaseous 
diffusion plant. Finally, before join- 
ing the Foundation, he was supervisor 
of research in the analytical division 
of the National Dairy Research Labs 
in Oakdale, Long Island. 


Kenneth E. Lunde is manager of 
the Industrial Air Research Section 


of the Chemistry Department at Stan 


ford Research Institute, Menlo Park, 
Calif. In 1941 he joined the Henry 
J. Kaiser Co. at Permanente, Calif., 
as a process engineer. Later he was 
in charge of process design and in 
strumentation in the chemical division 
of Kaiser Aluminum and Chemical 
and with the Ralph M. Parsons Co 
of Los Angeles as a mechanical en 
gineer. Mr. Lunde is a specialist in 
technical and economical process 
evaluation and in the treatment of 
waste gases. Charles E. Lapple 
is a senior scientist in the Chemistry 
Department of S. R. I. Mr. Lapple, 
whose writings are well known to 
readers of CEP, started his indus 
trial career with DuPont. From 


(Continued on page 34) 


TELEPHONE: BEverly 7-554) 
EDGE-TYPE, WIRE-WOUND, SCREEN, FIBER CARTRIDGE 
and POROUS METAL 
Filtration Engineers FILTERS in Principal Cities 
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@ READCO mixer! 
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K, PENNSYLVANIA 


division of 
APITOL PRODUCTS 
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EIGHT BASIC STYLES (Continued from page 32) 


1941 to 1950 he was also a part 
OVER 500 MODELS time lecturer in chemical engineering 
at Columbia U. and the U. of Dela- 


ware. In 1950 he joined the staff of 


Ohio State U. as an associate profes 
sor and in 1955 went to S. R. I 


Louis A. Pasteelnick and William 
B. Leder are chemical engineers en 
gaged in process engineering with the 
Jersey City Division of Minnesota 
Mining and Manufacturing. Their in 
terest in the use of statistical methods 


in planning experiments and interpret 
ing plant data has led them to take 
graduate work in applied statistics at 
Rutgers U. Mr. Pasteelnick was em 
ployed by Merck & Co. before join 
ing M. W. Kellogg Co. Mr. Leder 
worked for G. E. prior to joining 
Kellogg. Both became process engi 
neers with 3M when the company 
bought the chemical manufacturing 
department of the Kellogg company 


Larry (W. L.) Faith is managing 
director of the Air Pollution Founda 


LONG LASTING , tion, a private, non-profit research 


foundation in Los Angeles. Widely 


CONTI Ww ENTAL- " known to readers of CEP for his writ 
~ ings, his service as a director of the 


Institute, and for the prominent part 


EMSCO , : he has taken in committee work and 


other affairs of the organization, 
i NT : Larry needs no further introduction 
in this issue, except to add one more 
credit to his long list: he was chair 
man of, and helped obtain papers for, 
Continental-Emsco Swivel Joints are manu- ions of 
papers which made up a major part 
factured in all popular sizes for practically | dhe recent Air Peflation 
every type of service; from high vacuum to | ciation meeting in St. Louis, from 
pressures of 15,000 psi, and from sub-zero — sae some of the age con 
trol articles appearing in this issue 

temperatures to 750°. You can service a , of CEP ms . 


Continental-Emsco Swivel Joint without re- Grooved packing for : 
high temperatures or | Harold Davidson, a chemical en 


moving it from the line. Just break the joint corrosive services. wineer trained ot Columble U.. has 
as you would a pipe union. Packing is then heen an assistant in the chemical en 
readily accessible and can be replaced when ; | gineering department there, with 
N t te fact Kolker Chemical, Metal & Thermit 
necessary. No expensive returns to factory ond is now deine stathe 
for repair. tical work with Merck 
Lip type packing for 


‘allor writ lau for 
Call or write today for both high and low C. GC. VanderWall, director of 
} pressures. 
complete information, manufacturing at Ansul Chemical 
Marinette, Wisconsin, has been work 


ing with other company executives 


for a number of vears in the successful 


CONTINENTAL- EMSCO application of the principles of social 


science and operations research to 
Serving the Oil and Gas Industries manufacturing operations 
Worldwide 


CONTINENTAL-EMSCO COMPANY 
A Division of The Youngstown Sheet ond Tube Compony 
? ©. Box 2098, Termine! Annex, LOS ANGELES 58, CALIF 
HOUSTON, TEXAS DALLAS, TEXAS CHICAGO, 


10 Columbus Cirche, Mow York 19. ¥ lapple VanderWoll 
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What oa ‘killer’ this complex chemical is turning out to be! 
And quite impartial as to its victims: — houseflies, barnflies, 
fruitflies, aphids, mites, ants, beetles, chinch bugs, roaches, 
and many other pests that bother man and beast. It kills 
them dead! 


As with the former chemicals which made such notable head- 
way in man’s fight to subdue these destructive pests, Sulphur 
is very much in the picture—here is one of the many varia- 
tions of the benzene ring the Diazinon Formula. That 
letter tied in with the letter discloses the all-impor- 
tant thiophosphate. 


Sulphur, often called one of the Four Pillars of the Processing 
Industry, is benefiting mankind in many ways. None is more 
important than that of controlling crop-destroying pests 


*A product of the Geigy Chemical Corporation, 


‘Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N.Y. 
811 Rusk Avenue, Houston 2, Texas 


Newgull, Texas Spindietop, Texas 


Sulphur Producing Units Moss Biull, Texas Worland, Wyoming 
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First fabricated ammonia still... built at 
Downingtown for Koppers Company, Inc. 


When Koppers Company, Inc., Engineering and 
Construction Division designed this welded car- 
bon steel plate ammonia still to replace its pre- 
vious cast iron design, it naturally chose the fabri- 
cator with care, Close tolerances were required on 


positioning of risers, riser slots, bells, trays and 
weirs. We're proud of the part Downingtown had 
in this pioneering effort. This still is used for strip- 
ping the ammonia from ammonia liquor produced 
in a chemical recovery coke plant. 


THE UNIT WAS BUILT 
TO THE FOLLOWING SPECIFICATIONS: 
Inside Diameter: 7'0" 
Over-All Height: 37°10” 
Design Data: 12 psi, 650° F. 
Operating Data: 7 psi, 250° F. 
Shop Test: 12 psi hydrostatic for 90 min. 
Total Weight: 60,000 pounds 


Send for bulletins describing our experience and facilities. 


bells 


Downingtown Iron Works, Inc. 
106 Wallace Ave., Downingtown, Pennsylvania 


division of PRESSED STEEL TANK COMPANY Miwoukeo 


Branch offices in principal cities 


4 Interior of bottom section, showing position of rectangular 


fabricated from stainless steel, type 410. Thirteen 


trays, with bells. 


HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 


CONTAINERS AND PRESSURE VESSELS 
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The highly research-conscious drug industry 
came up with few startling discoveries in new 
fields last year. The most recent have been the 
mental drugs, or tranquilizers, which were 
first used several years ago and have now 
become a $100 million business. Drug research 
is proceeding, however, on a more aggressive 
scale than ever. The major emphasis in most 
of the principal drug company laboratories, as 
well as in universities and medical schools, is 
now in the field of glandular drugs such as 
steroids and products from the thyroid. New 
steroid anaesthetics are on the market. Steroids 
are also used in the treatment of allergies such 
as asthma and hay fever. 


Cortisone Family 


Cortisone and its newer chemical relatives 
some years ago had a world shaking effect on 
the treatment of arthritis and rheumatism. But 
lately, scientists have begun to realize that drugs 
of this type are more numerous than heretofore 
suspected and that they may have much wider 
and (in some cases) more startling uses than is 
now known. The whole field of these com 
pounds is still litthke understood. They are 
known to have major effects on body chemistry 
and metabolism, but the mechanics of how 
they act and interact is unknown territory. Con 
centrated research is going on to develop more 
potent materials of the cortisone type to treat 
arthritis. 

A great deal of basic research is therefore 
being done and some interesting new com 
pounds have been discovered. This, together 
with new uses which have been found for older 
compounds, makes it appear that the major dis 
coveries over the next year or so may well come 
in this field. Virtually all of the leading drug 
houses are active in cortisone and related com 
pounds, including Lederle, G. D. Searle, Scher- 
ing, Merck, Pfizer, Warner Lambert, Parke Davis, 
and Upjohn. 


Mental Disease 


One of the important lines of approach 
is the search for and the study of new mental 
drugs. The tranquilizers have shown already 
that it is possible to treat some mental disease 
with drugs instead of just shock treatments and 
psychiatry. Psychiatrists who at first fought the 
idea are now coming around to accepting it 

What may lead to major future advances is 
the discovery that the brain itself and its tissues, 
in addition to the glands, is a marvellous chem 
ical factory and apparently takes compounds 
made by some of the glands and converts them 
into other materials. In some cases it seems to 
send compounds to the glands to be stored. Re- 
search men are now studying these brain-created 


a _/ NEW DRUG 
trends/ DEVELOPMENTS 


chemicals in an endeavor to throw more light 
on the function of body chemicals in’ brain 
processes and brain disorders. The work is 
still in early stages but it is easy to see that the 
ground work is being laid for some basic new 
knowledge. One firm has already come up with 
what it hopes will be an improved tranquilizer, 
chemically unlike any drug now on the market 

Another area attracting attention is that of 
the thyroid compounds, which some scientists call 
the most exciting new field in synthetic chem 
istry. At one time it was thought that thyroxin 
was the only product of the thyroid. Now it 
has been found that there is a whole spectrum 
of compounds apparently made by the thyroid 
At least ten of these have been identified and 
work is being done to see if they can be pro 
duced synthetically, and to test out possible 
clinical uses 

Some of these produc ts appear to have notable 
effects on blood cholesterol and so might have 
a use in treating arteriosclerosis. There may also 
be some connection between thyroxin and 
mental disease because it has been shown that 
schizophrenics are insensitive to thyroxin and 
apparently cannot use it. One of the new thyroid 
chemicals, tested on frogs, has been shown to be 
an extremely powerful growth stimulant 

One new glandular product, trade-named 
Releasin, is derived from hog ovaries and is sold 
to prevent premature birth of children. It also 
appears to ease normal childbirth but is still too 
costly for general use. Research in processing ts 
bringing costs down. Like other drugs in this 
field, this product gives indications of other 
important uses It appears to have rejuvenating 
effects on body tissues and blood vessels and has 
been shown to be effective in the treatment of 
an obscure skin disease 

Several firms have developed a new steroid 
compound used to treat menstrual disorders in 
women and under some conditions to correct 
sterility. The same material may also be used 
to prevent ovulation and thus is an oral contra 
ceptive, although the makers are not recom 
mending it for this use 


Geriatrics 


Scientific work is uncovering an increasing 
amount of evidence that aging and chronic 
disease may be linked to a slowdown in the 
body's hormone factories, rather than to a 
speedup of body cell destruction. ‘The hormones 
affected most by advancing age are those which 
help promote the building of protein and bone 
tissue in the body, some scientists believe. From 
this it is reasoned that older people might be 
treated with a sort of replacement therapy to 
supply hormones which are in insufficient sup 
ply because of disease 
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advance i in n dust 
collection in more 


@ With no internal moving parts, and 

a radically new method of continuous 
filter cleaning, the MIKRO-PULSAIRE 
Collector is the answer to industry's 
search for a collector unit that combines 
highest efficiency and true economy in 
operation! 


The most collector 
maintenance have been eliminated . . . 
mechanical cleaning 
mechanisms with their gears, cams, 
chains, ete. Now, in the MIKRO-PULS.- 
AIRE, filter elements are cleaned in a 
continuous cycle by the introduction of 
jets of high pressure air 
venturis 


costly factors in 


that means all 


momentary 
through specially 
mounted above each filter cylinder, indi- 
vidually controlled by a timed solenoid, 


The MIKRO-PULSAIRE Collector is a 


yet capable 


contoured 


completely simplified unit, 
of cleaning and filtering a dust-laden 
pressure and 
or better 
than, any other automatic filter type 
collector, Efficienc y of collection on one 
dust having 0.1 micron, ultimate particle 
at 50 grains per 


air stream at constant 


volume efficiencies equal to, 


size, averaged 99.9% 4 
ft. dust loading. 
For more information on the MIKRO. 
PULSAIRE Collector, write for Bulletin 


52A. In addition, we glad to 
recommendations regard- 


cubic 


will be 
make specific 
ing your particular application re- 
quirements, 


Mikro. 


THE 
ALL-NEW 


JET-ACTION 


MIKRO- 
PULSAIRE® 


aj. COLLECTOR: 


Schematic diagram showing flow of dust 
and air, and arrangement of filter cylinders 
in the MIKRO-PULSAIRE Collector. 


MIKRO-PULSAIRE Model 9-4 
The Model 9-4 MIKRO-PULSAIRE Col- 


lector has 42 sq. ft. of filter area, and is 
capable of operation at approximately 
the same filter ratios as conventional 
fabric type dust collectors. Unit handles 
between 400 and 600 cfm of dust-laden 
air, MODEL 48-6 has 340 sq. ft. of filter 
area for capacities from 2000-5000 cfm. 
Units also available for intermediate and 
larger capacities. 


*Patents applied for. 


© GENUINE MIKRO.D REPLACEMENT PARTS AVAILABLE FROM STOCK WITHIN 48 HOURS 


PULVERIZING MACHINERY DIVISION 


METALS DISINTEGRATING COMPANY, INC. 


32 Chatham Road « 
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CHEMICAL ENGINEERING AROUND THE COUNTRY 


“Chemical engineering around the country” is an interesting sub 
ject, considering some of the variations in conditions, opportunities, 
and achievements found in different regions. Take the Far West, 
and more specifically the processing of uranium-containing ores for 
the production of “yellow cake.” This is the oxide form which is 
shipped to the A.E.C. for further refining to the metallic state. A 
number of commercial firms are now engaged in the production of 
yellow cake, some operating original A.E.C. facilities, others operating 
or building their own 

One of the complexities in the production of vellow cake has to 
do with the extreme variation in quality and content of raw material 
led into the “mill,” as such facilities are called. No classification ts 
performed at the mines, at least in the ordinary sens Miners are 
said to alter quality of their truckloads somewhat by adding some ore 
from richer veins when their radiation counters indicate a load may 
be a little “light” in quality. ‘To the processors, however, each mine's 
output is kept separately until its quality is known hen iat is 
categorized and grouped in storage bins by different processing 
qualities. ‘These batches require expensive shilts in processing tech 
niques from run to run 

The mills vary considerably in their processing techniques, pat 
ticularly when it comes to final separation of the uranium compounds 
or ions out of solution. Early operations adopted the then conven 
tional regimen of selective precipitation. ‘This, however, has many 
disadvantages, considering the leaner and leaner ores which the mills 
are receiviniy compared to just a tew years avo lon exchange came 
along and offered a means for economic removal of uranium when 
present in extremely dilute concentrations, But it has been lea ned 
by bitter experience that some ores, o7 batches, contain materials 
which poison the exchange resins, making them imeflective I he 
molybdenum ion is one—but only one—ol the offenders 

Now solvent extraction is being adopted by the latest mills under 
construction. In one of these, a mixer-settler will be used; in another 
1 centrifugal extractor Already, the problem of potsoning of the 
amine used in this operation (by the same ions that plague the ex 
change resins) is Causing concern to the operating executives 

I hie rapid progress made—undet the aegis of AE by the com 
mercial firms in the founding of a highly productive yellow cake 
industry is deserving of the highest credit all around. ‘The serious 
problems and adjustments this industry faces in the near future are 
being widely discussed by the participants There is a rapidly vrow 
ing realization that the old metallurgical practice of wholesale opera 
tions must give way to one much more saentific, a result of bette 
understanding of the really complex chemico-physical operations 
taking place in the large vats, et 

Here is another challenging field for chemical engineering, one 
that can be approached most effectively if proper understanding of 
what chemical engineering can do might be communicated to the 
highest echelons of the yellow-cake producing industry, as well as 
Lb Important also is whether or not there are enough chemical 
engineers willing to approach the problems of this Lrontier operation 
not in campuslike, air-conditioned facilities, but living in a tough 
country, working with peopl who get results from difficult rock 
but who do so with fine humor and spirit (1M 
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LIQUID LEVEL 


— —— 


White fou this booklet— 


Bulletin $-29 gives full informa- 
tion on Intalox Saddle Packing— 
packed with technical data 

every chemical engineer can use. 


Free on request. 


Write Dept. CP 857 
U. S$. Stoneware, Akron 9, Ohio. 


One of the important aims in vacuum 
distillation is to maintain as low an operating 
temperature as possible. High temperatures 
are injurious to many organic materials. 
Particularly, in batch operations, where 
virtually all the heat must be supplied to the 
liquid in the pot, losses due to pyrolysis can 
be substantial. 


Temperature in the still pot depends on the 
pot pressure and pot pressure is the sum of 
condenser pressure and pressure drop through 
the packing in the tower. 

Intalox Saddle packing, with a pressure drop 
60°. to 65% lower than Raschig Rings, 

may permit reductions in pot temperatures 
up to as much as 50° F. 

If you handle such organic materials as 
essential oils, fatty acids, pharmaceuticals, 
it will pay you well to use Intalox Saddle 
Packing in your distillation processes. 


| 


ALS 


U. S. STONEWARE 


AKRON 9, OHIO 
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VACUUM DISTILLATION 

\ 


This steam stripping dephenolizer at 
Barrett Division's Frankford Works, Philo 
delphia, is an exomple of preventing pol 
lution before it occurs—by appropriate 
chemical engineering design 


Weston & Eckenfelder Associotes, Inc 


Roy F. Weston 


Newtown Square, Pennsylvania 


the role of the 
CHEMICAL 
ENGINEER 


INDUSTRIAL POLLUTION CONTROL 


olution of the growing problems of — pollution control. His training ul ’ th 0.00) unit 
industrial pollution control de uthciently cor plete and fundamen i ! 
mands an intimate knowledge of, and tal so that pollution control is alwa will be ter Gets 
association with, the source of indu in the back of his mind as he perform competing fer clean ele end water resources 
trial waste It requires also knowl his normal duti« Those who have already spent $7-8 billion 
edge of proce factors and unit oper to abate pollution will protect their competi 
atviol knowledge of the composition , tive position by insisting that others provide 
with Pressure Grows for Pollution Control ° 
research technique and acquaintance Unfortunately, it appears that ver | rapid rat 
with research and development or- few chemical engineers get adequat ind populat ' 
ganization and accomplishments training in this field. educator in mcreasing loa the fixed 
not be severely criticized tor t how ny case mited, « na 
A Challenge to the Chemical Engineer ever, because they have put first purification capacity of our natural re 
things first | cate trie initary ou | ere tive 


secause Ol its position in industry 


has a unique opportunity to accom of correcting pollut by treat 

plish more good in industrial pollution nt of waste Industrial | 

control than any other professional is beer than a mages, 

group. The chemical engimeer is in erious healt azard be pros 

timately associated with proce de hee plent air and iter | rit (Lonseque tive ‘ 

velopment: he designs manufacturing for dilution me uld be receiving trait 

proce ‘ he parti ipate in the prep the pa t ten to filteen year that indu ihe p Op art, ane crence ot p 

aration of detailed engineering plan trial pollution has been of genera a nt — 

ind specification he supervises pro public concern, there cel 
nd he ommoniy t drivir rece t equire the Danger of Waste Emission 

pera 

found in the ranks of management. In training of ¢ me ution tt i based 

hort, the chemical engineer ha the lution control The tuation | now he eneral | that the 

most complete control of the urce difterent ywver 40 of the 48 state in harce of any v te that adversely 

quantity, mode of occurrence, charac the Federal Government ve specih iffect the healt a 

teristics, and disposal of industrial vater pollution control Ie ate \ f the publ 

wastes. Even more important, his part umber Of state © « ius to the er nment 

in proce development affords him considering enactment egislation — public policy and 1 publ 

the greatest challenge of all. He has pecific to air pollution control, Bot) Pollution ntt ca ure ‘ 

the opportunity to develop processes major political parties are committed — fied by conventional ¢ 

with minimal amounts of waste. He to pollution control because of the eration It is something that , 

should therefore be trained in the pressures applied by civic and conser done to be a good citizen and ne 


philosophy, the art, and the science of 
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aad" 
ily 
= 
in - 
vation groups. These groups include, bor. The pollution cont 
Vol 53,No e 365 


established by regulatory agen 


economic 


ment 
cies are not the result of 
studies but are the result of investiga 
tion of the best available information 
pertaining to the effects of wastes on 
the population, the environment, and 
environmental uses 

The problem of economics belongs 
olely to the polluter. ¢ ompetition and 


rising construction costs make it im 


POLLUTION 
PREVENTIVE MEASURES 


@ Engineering design considerations 
1) Installation of separate drainage 


sysiems 

2) Segregation and collection of 
specific wastes 

3) Use of surface condensers in 


place of barometric condensers 
4) Use of water conserva 
tion measures and facilities 
@ Process Design Modifications 
1) Process selection 
a. Use of reaction chemicals or 


various 


feed stocks produc ing mini 
mum waste 
b. Continuous vs. batch proc- 


esses 
Chemical regeneration 
d. Downgraded use of chemicals 


e. Elimination of air blowing 
and water washing 
2?) Loss control 
4. Physical separators 
b. Change in design basis for 


chemical recovery facilities 
c. Modifying operating condi 
tions 
@ Recovery and utilization 
1) Recovery for reuse in process 
2) Downgraded use of spent chemi- 
cals in other processes 
3) Use or sale of wastes a8 raw 
material for other processes 
@ Local Pre-Treatment or Disposal 
1) Local separators and traps 
2) Evaporation and incineration of 
noxious liquid wastes 


3) Use of emulsion prevention 
chemicals 
@ Operation Control 
1) Automatic vs. manual process 


controls 
2) Emergency 
3) Administrative 
discharge connections 
4) Monitoring sewer effluents 
5) Management follow-up on losses 
e Good Housekeeping 


1) Conservation and 


storage facilities 


control of waste 


clean vp pro 
grams 

2) Publicity and 
leases (booklets, signs 


educational re 
etc.) 


abated in the 


perative that pollution be 
One of the 


manner 
to abate pollu 


most economical 


most economical way 
tion is by the use of “preventive meas 
ures” which include various in plant 


practices 


The ace ompanying tabulation indi- 
cates a few of the things that can be 
done as preventive measures. The 


classification is arbitrary. 
In each plant there are many places 
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and low-cost 


equipment, 


where relatively minor 


modifications in process, 
can signifi- 


Such modifi- 


or Operation procedure 
cantly reduce pollution. 
cations or changes may not be well 


accepted by operating per onnel and 


may in some cases restrict operations. 
The chemical engineer in ¢ harge of 
process operations can best educate 


the operators in the wisdom of pre 
ventive measures and can best evalu- 
pre- 


treat- 


ate the economies of the use of 


ventive measures versus waste 
ment, ¢ omplete waste control to meet 
regulatory standards may not be po 


ible by preventive measures alone, 


but such measures can greatly reduce 
the cost of installing and 
waste treatment facilitie 
Management should establish poli- 
cies requiring consideration of pollu- 


operating 


tion control during the development, 
selection, and detailed design phases 
installations and the major 
facilities 


ol new 
modification of  exi ting 
Study of waste control problems dur- 


ing the development and design stages 


will influence the selection of the 
proce the details of process design, 
ind the detailed design and construc- 
tion of engineering facilitic \fter the 
facilities have been made available to 


the operators, operation control pro- 
cedures and goul housekeeping tech 
niques must be established and admin- 
to effect economi- 


istered persistently 


cal waste control. Management must 
establish the principles to be followed 
pollution control 
Only an informed management can in- 
telligently direct pollution control ef- 
forts without fear or prejudice. 

The chemical engineer alone cannot 
waste 


in the practice of 


assure the most economical 
Hie must have the assistance 


the me- 


control 
of the chemist, the biologist, 
the hydrologist, the sani- 
tary engineer, and others. Neverthe 


less, his position in industry affords 


teorologist 


him an excellent opportunity to reduce 
duplication of effort and minimize re 


earch and development costs by en- 
couraging cooperative effort of pro 
fessional societies and trade associa 
tion Ile has the challenge of exert 
ing a needed trong, honest, fearle 


ind statesman-like leadership. Some 


choose to become specialist in 


Nevertheles 
ion will probably be that 


may 
the field 
of the prote 
of achieving polluti n control at mini 


the major role 


mum cost through the use of preven 


tive measure In the meantime, the 


chemical engineer’s usefulne 
role should be a 


part of his 


young 
in this ured by his 
receiving, as a regular 
training, as much information on the 
problems and techniques of industrial 
pollution control as will soon be re- 


quired of him 


Marcus Sittenfield 


Marcus Sittenfield & Associates, 


Philadelphia, Pennsylvania 


hemical engineering aspects of ait 
C pollution control have not been 
recognized fully until recent 
Such recognition was the result of the 


years 


emphasis placed by designers of con- 
trol apparatus on the elimination of 
smoke and particulate matter from 
gaseous effluent. This emphasis was 


aided further by the enactment of leg 
islative standards aimed at regulation 
of the more obvious polluting efflu 
namely, those from combustion 
standards set up 
density 


ents: 
proce The 
moke 


maximum allowable 


and fly 
The public demand for regulation of 
present 


ash emissivitie 


other air pollutants was not 
except in isolated areas, chiefly around 
copper, lead, and zim smelters. In 
these 


fumes caused major damage to crops 


areas, sulfur dioxide and arsenic 


and livestock. Lawsuits and injunc 
tions torced companies to investigate 
and install ways and means for the 
elimination of these polluting sub 
stances 


As the chemical and petroleum in 


dustries grew in size and number, 
people living in the neighborhood of 
such plants would register more fre 
with the 


obnoxious, 


quent and louder complaint 
incidence of 
and gases dis- 


increasing 
nauseating, acrid fume 
charged from these operations. 

caused by 
parked public 


into 


of tragedies 


News report 


smog and pollution 
enacting 
Today's 


containing re 


and leyi lative interest 


more inclusive ordinances 
modern laws, besice 
to the 


smoke discharged into 


Strictions a umount of particu 


late matter or 


the air, also prohibit the emission of 
gases, mists, or fumes that may be 
toxic, obnoxiou that are a nui 
ance 


Role of Chemical Engineer 


ure to eliminate 
of pollutant 


This growing pre 
the discharge of all types 
presents a tremendous challenge to the 
chemical engineer 


| 
— — 
— 
fie 


In this review, the highlights of the place chemical engi- 
neering holds in the field of air pollution control and 
measurement are discussed. The cost of equipment and 
of process operation is of prime concern to the chemical 
engineer who has the responsibility for the elimination 
not only of industrial air pollution, but also of that arising 
from the daily activity of all people. 


CHEMICAL ENGINEERING ASPECTS 
OF AIR POLLUTION CONTROL 


There are two groups in our mod types of pollution to control that k “breathing 1 the ternate 
ern civilization that contribute to con resulting from general ventilation ot filling and emptying i tant Te 
tamination of the atmo phere: one 1s plant areas and e juipment Plant area ippres il It is been report 1 that 
industry; the other is the public wllution results from carel house thee industs es between 6 a 

Industry is conscious of the nece keeping; poor maintenance of motive 4 barre ru oil ¢ h 
sity lor minimizing oF eliminating the equipment, chiefly tulfing boxes and ir b evaporati 
venting of any chemical waste trom its eals on pumps and agitator in Distillation units can be a por 
operations. It does an excellent job in proper ventilation of atmospheric re tant source of air contamination Phe 
recovering economically valuable ga wction vessels: and the venting ain point of discharge is the con 
eous waste jlowever, there are area torage tank lenser. The efficiency of condensation 
in which more work must be done, In controlling pollution derived will determine the amount of polluting 
chiefly those that may be termed “re rom poor housekeeping and mainte naterial vented lf vapor pressure 

idual wastes” and that are not eco nance of equipment, the means ar terminal temperature of the woled 
nomical to recover. Manufacturers are quite obviou namely, prevention vapor and column throughput are 
finding it necessary to seek ethcient In the design of reaction vessel known, the concentration and total 
means for eliminating the discharge .oncideration must be given to either TWantity of these substances can be 
of this type of pollutant in ordes r both of two factor to be specitx ilculated 

either to reduce plant maintenance re (1) the case where a gas is evolved In the desig i condenser 7. id 
sulting from corrosion and wear Of  ¢...) 4 reaction. and (2) a case wher ration must be given to the fact that 
equipment or to establish good publi no gas is formed, but the reactant mall amount of noncondensable 
relations with the community in which have a sufficiently high vapor pre rast uch as air, have a marked 
they work ure that they volatilize readily efiect on coemcient t condensation 


The problems associated with con If tanks are operated at atmospheric 
trolling the emission of pollutant by pressure, the air moving equipment Venturi scrubber, Haveg construction, handles 
the public are cr miplic ited by the tact , phosphoric acid concentrator gases. (‘Courtesy 
F tees must be designed to accommodate the 


Pease Anthony 


that usually the amounts discharged by 


maximum rate of gas emission plus at 
an individual are small, discontinuou : 
amount ol yutsice ul ullicient to 
and dilute. Further, there is no incen : : 
1] | maintain a negative pressure up to 1 
tive t sti ontrol equipment ‘ 
in. when the maximum amount 
The process design is the first place 
" of gas is being evolved. This will be , 
where air pollution control should be 
equivalent to indraft velocities, under 
attacked. The engineer who is well ‘ 
' these conditions, acro all essel 
acquaintes with potentia ources ol 
r 1) Id opening of between 100 to 200 It 
itmosphern pollution be 
min When reaction vessel ure 


brought in on the process design a 
charged with dusty powders or liquid 
oon as the laboratory turns the re- 

of high volatility, the amount of ai 


earch project over to the pilot plant 
ie . required to prevent vapors or dust 
and design groups. In some instance 
eeping into the plant must be suc! . 
it may be profitable for this engineer 
that a minimum imdralt velocity ot 
to work along with the rese irch team , , of 
it./min. 1 obtained acro ul oper 
ing Where reactions occur at upel 
Controlling Pollution Sources itmospheric pressure, the relief valve 
It would be purposeful here to re- and control system must he zed 1 3 
view the more common sources of alt accommodate — the iximum = rate iS 
pollution directly attributable to gas evolution. The vent lines from : 
chemical reactions or chemical manu- these vesse hould be nnected Ww 
facturing operation A look it appropriate scrubbing, absorption, or 
industrial sources and a subsequent adsorption equipment that will remove 
grasp of what chemical engineering Any polluting materia! 
design features are required to mini- Another major source of organi : 
mize pollution will clarify the problem in the atmosphere is storage tanks. The * 
Perhaps one of the more difficult amount of solvent loss through stor 
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In addition to the thermodynamic de 


ign of the condensing unit, a good 


mechanical design of the ystem to 
prevent mist formation and carry-over 
mcon 


W hen 


ope rated at at 


of mist or droplets with the n 


densable stream is a necessity 


i distillation 


unit 
ipned 


of chilled 
t would be inva! 


mospleric pressure, a well-ce 


vent condenser with the use 
water a i relrivera 
emission of the 
If the ma- 
a properly de 


ullicient to 


uable in reducing the 
volatile overhead product. 
terial boils over 125° ¢ 
may be 


better of the 


condenser 


condense or over 


head y ipo! In some tew case where 


ubstance ha 


mall 


the overheas penetrat 
concentration 
lye nece 
install adsorbers 


vent 


crubbet 


of a disassembled polyester scrubbing 


tower. (Courtesy Haveg) 


Lhe au 


a iated 


contamination problem 


with vacuum tower opera 


tion stem directly from the discharge 
ol the vacuum pump or vacuum steam 
jet to the atmosphere Air leakage 
into a vacuum system becon 
tant in determining the amount of au 
As the au 


, the dew point of the 


pollution that may result 
leakage mcrease 
lower con equently 


vapor become 


the temperature of the cooling liquid 


must be reduced correspondingly 1 
the last traces of 
moved, 

Another possible source of air pol 
lution is the hot vapors or the 
exhaust from the final stage steam jet 
The hot well should be enclosed and 
and it 


vapor are to be re 


well 


vented through a condenser, 


would be desirable to condense the 
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exhaust from the steam jet and pass 


the noncondensables through a scrub 
adsorber. 

Up to this point, only vapor or gas- 
cous pollutant from processing 
discussed. In 
indus 


dry ny 


ource 
equipment have been 
ome portions ot the chemical 


try, mixing, grinding, and 


operations are performed in which 


olid particles may be carried by an 
into the 


rhe project engineer must 


air stream surrounding at 
mosphere 
the lookout for these 
ind fumes can be highly 
irritating. A knowledge of the solu- 
bility, wettability 

ribution 


sources, as 


be o1 
dusts, mist 
and particle size 
most important se- 
the optimum type of control 


ipparatu In some cases, the exhaust 


es are at such an elevated tempera- 
filter will 


hence ga 


ture that normal materials 


not stand up cooling will 
be required 

Careful design of the cooling proc 
f most important as it is undesit 
ible to cool the gases to a point where 
occur If thi hould 


will cause plug 


condensation 
occur, the moisture 


ving of the filter medium 


The classes of apparatus most often used 
for the 
filters, 


problems comprise 
and 


and electrostatic precipitators 


solution of dust 


scrubbers, impingement inertial 


separators 


Control Processes 


The 
pollution control is the 
used for it Once the 
of pollution have been recognized and 
effort ha ule to prevent 
cape ol pollutant into the 
then the 


next important ol at 
proce to be 
control ource 
every been 1h 
the ¢ gen- 
atmosphere engineer 
eek 
remove these 


These 


adsorption, 


eral 


must and design equipment to 


ubstances from the vent 
have been indicated as 
extraction, ab 


In the de- 


tream 

nciuding 
orption, and incineration 
election of the 
method 


an important role 


ign and the 
col trol 


play 


appro 


priate chemical engi 


neering 


ABSORPTION 


One of the tool available to the 


chemical engineer in combating at 


pollution that of absorption. Closely 


are scrubbing, and extraction 
data 

this 
transfer between the absorbing liquid 
ind the 
the ga 
contact between liquid and gas. 
tact between liquid and gas 
accomplished by the use of 

scrubbers, 


ikin 
Che 


equipment in 


basic needed to design 


group are mas 


absorbed vapor, diffusion in 
, and area of 


( m 


ind liquid phase 


may be 
impinge- 
bubble 
plate, sieve plate, and packed tower 
Because it is the de 
ign of air pollution control equip 


ment sprays, jet 
important in 


ment to minimize pressure drop, the 
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often fall into 


scrubber, 


equipment used most 


the impingement spray, jet 
and packed tower group. 

such funda 
equilibrium re 
and the 


To design these units, 


mental information as 
lations, diffusivity constant 
function 


with 


transier 
unit 
In many instance 


mas 


transter 


correlating 
height of 
available 
may be calculated from 


rates 
must be 
these functior 


existing data or from experimentally 
determined correlations. 
One of the main 


that the concentratioi 


problems facing 
the designer 1 
of gases usually found in air pollution 
mall under 10 


Consequently, in order 1 


work is quite often 


mole 


minimize equipment size, the absorb 


ent having the greatest solubility of 


the gas should be used. In some in 
however, it i 


ab orbe nt 


tance ( heaper to use 


water as the even though 
olubility of the gas i 
effluent 


engineer 


low, since the 


resulting may be thrown 


away cautioned that 


by so doing, he may be solving one 


type of pollution problem by creating 
another one: namely, stream pollution 

The chemical reactivity of the p ] 
lutant is most important 


in organic chemical posse 


In one case 
sing an ul 
pleasant odor was thought to be acidic 
in nature. Dilute 
elected i the 
effect After much investigation it 
was that the chemical 
T he 
olved by using a waste 
absorb the ga 
the di charge of odor 
followed the 


caustic soda was 


absorbent without 
found gave a 


basic reaction problem was 


ulfuric acid 
and eliminate 
\ caustic 


crubber to 


tream to 
oda 
tower! icid 
eliminate the venting of any acid mist 


EXTRACTION 


When solvents are used must 
be provided for stripping the absorbed 


them; otherwise the cost 


mean 


gases from 
of operations become excessive. A 
typical example of this is the recovery 
ulfide diethanol 


as the solvent. 


of hydrogen with 


imine solutions 
In general, t ufficient 


available 


Te 1 a 
data 
solubility of many of 
\ number of ab 
made for 


equilibrium 


amount ot 
for the the com 
mon vases in water 
tudie 


tems where the ga 


orption have been 


other sy stream 
But 


quantitative data 


fairly concentrated. 
little 
published for the absorption of gases 
More 


hould be under 


ire pure or 
there has been 


and vapors from dilute streams 
work along this line 
taken. These data will prove helpful 
to the engineer by permitting a more 
economical design of equipment. In 
addition, there can be set up in the 
various 


centration 


codes more meaningful con 
that 


exce 


limits could be ob 


tained without ive capital and 


operating costs 


aa 
> 4 ~ 
| 
a 
) 


The diffusivity of gases through gas _ heating the adsorbent and subse r— " 
and liquid films often may be calcu- quently condensing the desorbed va 1 v[. , 


lated from known information on pors in a suriace condenser. ihe 
other systems or by the use ol accepted covered condensate, in most instan € -©6=—C«‘“=*: 
Gilliland’s empi must be purified further, usually by » “) 


correlation uch a 
distillation 


rical equation li 
bl ‘eularly th The affinity of ar lsorbent 1s not 
Scrubbers, particularly the spray of ne ma 


jet type, are used frequently tor fume the same for all substance \s a re 

and mist control. The engineering ult, the vapor ha the greater 

design principles tor this operation tensity 0! lsory vill displace i their | efliciency 

ire based on impingement coalescence other vapor {f lesser inte ty that plicity « erator 

of micron-sized particles, direct con may have be idsorbed previously 

densation or wetting of the mist or This phenomenor the of hy INCINERATION 

fume parti les by the liquid Direct persorption separation processt used \nothe method 1! ‘ ! 

condensation methods are effective the petroleum indust: ryanic materia burst 

when high boiling vapor of fatty As the design of all air pollution ,earl ure « bust trea cl 
| acids, et must be removed ntrol equipment requires that low occur im pet efit pera 


suit 


ata, 


ible for cul ng efthcrency ol 


crubbers of the spray or jet type, are 
available to the engineer. Such tact 
is the relationship between spray vol 
ume and transfer units, the effect of COMPRESSOR 
urface tension, as it relates to the SUCTION HEADER 
wettability of fumes and mass transtiet REPRESSING GAS 
rates are still far from being 1m a state HEADER 
vhere a predictable design can be 


WET GAS REGULATOR 


REPRESSING GAS 
REGULATOR 


treat At present, high energy 


pingement crubber or electrostatic 
precipitators are used for th opera f 
tion. Power costs and large scrubbing 


iquid requirements present problem 
RAIN WATER 


COMPRESSOR 


ABSORBER 


that in some instances make control of 
iir pollutants by these means unat- 


r 


RECOVERED 
PROOUCT 


tractive 


ADSORPTION 


lutant 
Schematic diagram of a vapor recovery system for a tank farm 


n the vent gases approa he a value 


of 2 vol. % or less, a most attractive 


means for removing almost 100% ot 

the contaminant is by adsorption of the order of 20 to 120 t/t \ vent gases are t lute to burn. Ih 

Even when concentration ire meas in alternate to cet ‘ t ya t! cast ul it type ul 

ured in parts per million, prope rly de velocities may be employed if a pat e must be de ly eu 
med ad orpliion apparatu will re illel flow ystem with hallow beds 1 ta ‘ th enited ‘ ire use i 

move ubstantially all the contam: designed dat in borlet ul 

nant. One of the major uses ol ad [he rate of adsorpt or its re bust'on equipment 

orption 1 the recovery ol ivent cIproe il the contact time i function [The main requirement in the 

vapor! by the use ot ich ub tance not tor well kno n to enginect! p combust i i 

a activated charcoal, act ited alum to the present, there ¢ yrrela nant to heat the flammal 7) 

ina, or silica gel tions that will pe t the calculatior pound above the temperature of « 
Basically, adsorption processes work f this factor based on such physical bustion. In most instances, t 

hy causing condensation of the vapors haracteristr iS pore size, pore area, must be heated to a uniform tempera 

it a temperature much higher than ictivity as related to molecular struc ture in the range of 1,200 to 1,400° I 

that indicate | by their concentration ture, et \ i re it of the ce irth of Pa ing dilute pase through the 

In th operat on latent heat 1 re thi typ ol cle yn niormatiot each yone ol combust " iT the ¢ ‘ 

efficiency of adsorp new problem must be ubmitted to the where they are use us secondary 


ature, it becomes important for the de \ ie juirement 
gner to install methods for removal tion control become more stringent, the temperature and equent have 
of the latent heat use of adsorption processes tor the re heen destroyed. The 4 ‘ ‘ ' 
Reactivation of de orption ¢ f the me il of low entrat of air con coml tion i t bot 
fly because radiatio urface tf 


adsorbent is usually accomplished by 


trom vent stream ‘ 
Little published design dz=_”:_ mz - unit, the gas velocity through a deep is a tuel \s the concentration «at 
A knowledge ot particle wett ibility — 
is extremely important in determining Fo 
how effectively a unit w ll remove a 
E 
Wika 
When the nceentratior 
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MOL FRACTION iW LIQuIO 


Equilibrium data for system NH,H,O at 68° F 


dence time in contact with the radiant 
surface will increase the probability 


of complete oxidation 


Catalysis 

One answer to the requirements ot 
high flame temperature and uniform 
heating of the flammable molecules is 
catalysis. Use of catalysts for reduc 
ing the activation temperature of 
chemical reactions is well known 
Combustion processes are just as 
usceptible to catalytic activation as 
are other reactions. As an example, 
platinum catalysts will cause combus 
tion at temperatures as low as 500° F. 

In order to have a self-sustaining 
flame, the minimum concentration of 
vas in air must he equal to the lower 
limit of flammability. This concentra 
tion varies from 1 to 10 vol. %, de- 
pending on the substance. A distinct 
advantage to catalytic oxidation is 
that a self-sustaining reaction will re- 
sult even when the combustible mate- 


Equilibrium data for benzene in air 


4 - — + - 

- - ----+ 


\ 


WEIGHT OF BENZENE ABSORBED, #/1008 


% BENZENE SATURATION IW AIR 


rial concentration is down to one 
quarter of the lower limit. When con- 
centrations fall below this point, it 1s 
not difficult to provide sufficient heat 
to raise the gas temperature to the 500 
to 550° F. range required for opera- 
tion of these catalytic units. Further- 
more, it is reasonable to assume, that 
ince catalytic reactions are depend- 
ent on molecular adsorption on a sur 
face, if the contact time is sufficiently 
long all the flammable molecules will 
be oxidized. 

A disadvantage to the platinum-type 
catalyst is its susceptibility to poison- 
ing by contact with heavy metals 
(lead, zine, arsenic), the halogens, 
and silicones. The selection and in 
vention of stable oxidation catalysts 
that are immune to poisoning is a 
challenging problem 


Other Problems 


Among other problems faced by the 
designers of catalytic combustion 
units are stability of the carrier, in- 
creasing the activity of the catalyst, 
ind lowering its activation tempera- 
ture 

Most air pollution is derived from 
combustion processes, whether it be 
on the large scale of a public utility 
generating station or that discharged 
from the individual automobile, truck, 
or bu And aside from smoke and 
fly ash, the largest single pollutant is 
ulfur dioxide 


REMOVING SULFUR DIOXIDE 


There are two ways to attack the 
problem of sulfur dioxide: (1) to 
eliminate the sulfur in the fuel by ex- 
traction or chemical reaction, and (2) 
to remove the sulfur dioxide from the 
combustion gases by scrubbing 

In the case of solid fuels, it is al 
most impossible to remove sulfur and 
imilar potential air pollutants prior 
to use Hence, the only effective 
means of control is to serub the flue 
gases. A good deal of work has been 
done in this country, by the T.V.A 
ind the U. S. Bureau of Mines, as 
well as in England, to devise eco 
nomical systems for stripping the sul- 
fur dioxide from flue gases. These 
methods have included, in the main, 
crubbine with sodium and ammonium 
sulfite solutions forming the bisulfite 
ind subsequent stripping by heat. Sul- 
furic acid may be made by oxidation 
with ozone or by the normal catalytic 
processes. Sulfur dioxide can be re- 
covered economically as sulfuric acid 
from gas concentrations as low as 5% 
Below that, the large volumes of gases 
that must be handled make the usual 
recovery processes economically unat- 
tractive. 
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The problem is somewhat simpler 
when liquid fuels are used. The petro- 
leum industry is installing new meth- 
ods, such as hydrodesulfurization for 
removing mercaptan sulfur from fuel 
oil and residual fractions. The sulfur 
is recovered as hydrogen sulfide 
which is then converted into sulfur. 


LIQUID FUEL AND COMBUSTION ENGINE 


Surning of liquid fuels in internal 
combustion engines poses another 
problem resulting from the incomplete 
oxidation of the hydrocarbons. Part 
of this may be solved by redesign of 
the engines themselves, improvement 
of carburetion, and changes in method 
of fuel injection. Another method that 
is being promoted is the use of cata- 
lytic combustion units. The chemical 
engineering problems met in the de- 
velopment of these units are substan 
tially the same as those enumerated in 
the discussion of catalytic incinera 
tion. The problems of mechanical 
tability of the catalyst and suscepti 
bility to lead poisoning are great and 
must be solved so that the over-all 
cost will be small and maintenance 
will not be noticed by the average 
iutomobile owner. 


Instrumentation 


There is one other point not yet 
referred to here in which chemical 
engineering functions: namely, instru 
mentation. Without proper instrumen- 
tation, the accurate measurement and 
control of pollutants is not possible 
Various methods for recording gas 
concentrations continuously include 
mass spectro copy, adsorption, con- 
ductance, infrared spectrophotometry, 
and chemical reaction 

In many instances, the method used 
for instrument analysis results in the 
formation or measurement of an elec- 
tric current. For example, the Titri 
log type measures an oxidation-redu 
tion potential. It is used for such 
gases as sulfur dioxide, hydrogen sul 
fide, mercaptans, etc. A conductivity 
cell instrument may be used for any 
ionizable water soluble gas Hot wire 
resistance is used to measure flam- 
mable gases. In all these units means 
must be used to remove all interfering 
gases. These methods may be chemi- 

il or physical. The analytical meth- 
ods for measurement of polluting gases 
ire in their infancy and offer a great 
epportunity for future development. 


Presented at fiftieth anniversary meeting, 
Air Pollution Control Association, St. Louis, 
Missouri. 
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Organic-solvent usage in Los Angeles County approaching 
600 tons daily has been revealed in the course of several 
surveys made by the Air Pollution Control District. It is 
estimated that only about 400 of the 600 tons are vapor- 
ized into the Los Angeles atmosphere. Information ac- 
quired through these surveys is detailed in the accompany- 
ing article in which the authors state that control may be 
achieved by adaptation of disposal equipment, reformula- 
tion of solvent-containing products so as to eliminate the 
solvents, and development of new techniques in surface 
coating operations. 


DISTRIBUTION SURVEY OF 


PRODUCTS EMITTING ORGANIC VAPORS 


IN LOS ANGELES COUNTY 


Air Pollution Control District,* 


R. G. Lunche, A. Stein, C. J. Seymour, and R. L. Weimer 


County of Los Angeles, California 


he interest by the Los Angeles chlorinated hydrocarbon md i tion ! | 
County Air Pollution Control Dis nitrogen compoun in « il ent in ¢ i com 
trict in organi olvent emissions to lo asse the cont ition of these p ri we, usually liq which 
the atmo phere originated in 1949 ind other organi lve to e ove capable of d othe | 
At that time it wa uggested that all air pollution proble the A.P.CLD | i ‘ | cle 
hydrocarbons were, In some way, par- programmed a serie ot irve' to nition adopte ly the ) ct required 
ticipating im reactions leading to the yield that 1 i nee » bee ! 
formation ot mop [hese reactions 1. sources of supply for organic solvents ne il f t wit 
consisted of the oxidation organic 2. variety and volume of organic solvents as ream capable 
} ‘ t the 
material in the presence of sunlight marketed evaporat t iporized i 
di 
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lara) ] tat a sources of emissions of organic solvents ine anid forage 
onsiderabie experimentation was betar 1 te ! Ive, cilute 
1 5. variety and volume of organic solvents a su ance use 
undertaken in many laboratories to ' 

emitted or disperse another ubstance (or 
test the theory. Foremost among these ibstances ) without itself being 
ot hese rvey ive i 

were the experiments of A. |. Haagen chemically changed 
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prepare mixtures 


ynthetic 
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manufacture of surface coatings iv 
equipment vented to the atmosphere 


atmospheric drying of surface coat 


baking and forced drying of surface 


forced drying « 
ng rotogravure operation 
recrystallizing and purifying pharm 


Survey by Mail 
PRODUCTION AND SALES OF ORGANIC 


was conducted during 
juarter ol 1956 and, for con 


TOTAL 4, 740,000 GAL 


Sales volumes of largest organic solv 
ent suppliers in Los Angeles County, 1955.56 


avoid disclosing competitive positions 
cludes all companies selling 100,000 gal./mo 


or more in Los Angeles County.) 


to 356 tons/day of aliphatic and aro 


hydrocarbons, 65 


seventy-six companies were 


contacted, covering, it is believed, all 
making sales in Los Angeles 
\ll seventy-six companies re 
ponded with essentially complete m 


which was designed to solicit the fol 


solvent reported 


Vapor pressure 
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7. Production rate, averaged for 1955 

#. Sales volume to local buyers, aver- 
aged for 1955 

9. Per cent of sales volume to indi- 
vidual buyer 


labulation of data received reveals 
many interesting tacts about solvent 
usage in Los Angeles County The 
identities of the important solvents, 
solvent suppliers, and solvent purchas 
ers, trom the view of volumes sold, 
are all derived from this one survey. 
lable 3, Figure 1, Table 4, and Table 
5 summarize these facts.* 

lable 3 lists the most important 
olvents in order of sales volumes 
giving approximate sales volume only 
for the first, fifth, « ghth, ninth, and 


eleventh ranking solvents This 
method, although not definitive, does 
bracket the ales volume ranges for 
the other | ted solvent 


In Figure 1 a comparison of volume 
ol organ olvent sold by the prin 
cipal suppliers is given, and in Table 
1, an analysis of solvent usage is made 
Figure 1 reveals that nine companies 
are responsible for sales of about 
1,740,000 gal./mo, or 95% of the total 


olvent sales All companie with sales 
above 100,000 gal./mo. of solvents 
were included in Figure 1. Table 4 


hows that of the almost 600 tons of 
solvent sold daily in Los Angeles 
County (see Figure 4), the paint, 
varnish, enamel, and lacquer manufac- 
turers purchase the lion’s share in all 
organic solvent classes except that of 
halogenated hydrocarbons In that 
class, the largest single share goes to 
degreasers This is illustrated differ- 
ently in Table 5, which ranks the cate- 
yories by their percentage of total 
olvents marketed 

lables 4 and 5 record purchases of 
raw solvents only and do not include 
solvents which are associated o1 con 
tained in other products purchased 
uch as paints, enamels, and adhesives. 
This note of caution is inserted so as 
to forestall the equating of purchases 
by various consumers with their sol- 
vent emissions, since in many cases 
they are not identical This becomes 
clear when the losses of solvent from 
paint, varnish, enamel, and lacquer 
manufacturing are disclosed to ap- 
proximate only | to 39% of the solvents 
purchased by them. The remaining 
97 to 99% is lost at the point of use 
of such surface coatings and thus 
should be attributed to the automobile 
assemblers, aircraft companies, and 
the public. In such adjustments, it is 
important also to recognize that a sig- 


* In deference to the requests of several of 
the companies surveyed who supplied confi- 
dential data, precautions have been taken to 
avoid issuing competitive sales statistics. 


taining solvents may be exported from 
the local area so that evaporation of 
those solvents would occur elsewhere. 


PRODUCTION AND SALE OF PAINTS, VAR- 
NISHES, ENAMELS, LACQUERS, AND OTHER 
SURFACE COATINGS 


was conducted during 


the latter half of 1956 and requested 


to be about 2,700,000 gal./mo. requir- 


ported out of Los 
sent to companies who classified them 
including those 


more surlace coatings 


are actively engaged in manufacturing 
County and the 


credited to 10% of the companies was 
um the production 
from approximately fifty of 
plants in order 
of the total production 
than fifty of the manufacturin: 
pollution controls in order to realize 


any reduction in solvent emissions evet 


approaching 909% This is predicted 


ings production and solvent usage 


formation on the basis of average 


enamels, lacquers 


County, in per cent, individually for 


production sold as wate 
in per cent, individually for paints 
production sold for industrial spray 
paints, varnishes, enamels, lacquers, 
and flow, in per cent, individually 


for paints, varnishes, enamels, lac- 
quers, and others 


ode 
ings 
; vaporization is used to rid a product 
of solvent in 
2 This survey 
volumes as averaged for 1955. Produc 
rw aceutical tion of all surface coatings was found 
1,300,000 gal./mo. About 40% of the 
; SOLVENTS surface coating production was ex 
lhis sy 
thre third « 
enlence, requested the intormation 
ty be averaged over the year 1955 
ill the survey howed sles 
fo the «different categorie mmounting with a production as iow as 200 
j gal./mo. Replies from these companies 
Bes, show thet of the 231 contacted, 113 
106 , 
000,00 
of 118 are either a warehousing op- 
700 , 006 
TOTAL SALES VOLUMES eration, a sales office, or are out of 
400 , GALLOWS PER MONTH business 
ny Previous information from a trade 
a) association that 909 of the total 
£00 ,00q surface coating productior could be 
| 400 , 
4600 , 
300 , 00 
200 , 00 
. 100 , 00¢ 3 8 4 
or at 
Or to 
The questionnaire forms for this 
survey were mailed to each company 
ee with a request for the following in 
matic tons/day of | 5 
halogenated hydrocarbons, and 171 figures 
tons/day of all other solvents for a 
; total of 592 tons/day 1. production, in gallons per month, 
individually for paints, varnishes 
and others 
1 in Los Angeles 
} cage paints, varnishes, enamels, lacquers, 
and other 
3 
! m 
4 lo ition for each organic 
Trade name 
2. Chemical name 
i Boiling range 5 
4. Flash point 
6. Density 


6. name, volume, and estimated manu 
facturing individually of all 
organic solvents used in production 
of paints, enamels, lac 
quers, and 


loss 


varnishes 


others, respectively 


lotals of production and sales vol 
ume of surface coatings manufactured 
Angeles County during 1955 
given in Table 6 
he volumes summarized in 


lead to the 


in Los 
are 
lable 6 


following com lusions 


1. About 60% of the surface 
duced in los Angeles County are sold 
there and the remaining 40% are shipped 
out of the county 

2. About 20% of 
use in an industrial spraying operation. 

3. About 4% of sales are destined for use in 


coatings pro- 


sales cre destined for 


industrial dip-and-flow operations 
4. About 20% of total sales are made up of 
water-based paints 


About 1,308,000 gal. of organic 
solvents was purchased for the manu 
lacture ot 2,084, 000 val of sur- 


mo 
face coatings shown in Table 6. As 
did 
the 
solvents used in each prod 

total h class 
of solvent are shown 


some of the compani« reporting 


not maintain itemized records of 
amount of 
uct, only volumes of eac 
volumes 
are presented in Figure 2 
rela- 


If the a linear 


tionship between surface coating pro 


umption of a 


and organ olvent usage is 


correct, then 60° of the 1,308,000 gal. 


duction 


of organic solvents used in the manu- 


facture are present in the surface coat 


ings sold in Los Angeles County. This 


would amount to about 784,000 gal 


of solvent a month which possibly 


could be released into the atmosphere 


trom surface coating usarve 


Solvent losses during the manufac 


ture of surtace coatings arise trom 


evaporation trom open 


processing 


equipment during actual 


ey iporati 


processing such as milli and evap 
oration from equipment cleaning op 
erations. According to ay 
edge, no control of ivent emissions 
1s practiced except for varnish cook 
ing where fumes (which are not prin 
cipally solvent from the varnish 
kettle are incinerated 


The over-all estimate d loss of solvent 


in the manufacturing processes is 
1.2% by volume, equal to a dailv loss 
of 516 gal. or 1.7 tor with the use 


of a weighted av 


67 \b./gal 


erage 


Survey by Meeting 
ROTOGRAVURE PRINTING OPERATIONS 


Seven rotogravure printing plants 


are now in operation in Los Angeles 

County with an eighth plant being in 

stalled. The conducted in 


the latter part of 1956, through a serie 


urvey Va 
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of meetings with representatives 


the rotogravure industry and by in 
spections of their operation lwo « 
the larger printing ink manufacturer 
also were visited to obtain re «ke 
tailed information about the ivent 
used in rotogravuring inl 

In rotogravure plat sol 
vents are used generally tor two pur 
poses: (1) to adjust the viscosities of 
the printing inks to the levels desire: 


and (2) to clean equipment 

Solvent emissions occur as a result 
of evaporation from storage, “fou 
tains,” “reservoirs,” and equipme 
cleaning, and vaporization in the ds 
ers. Some statistics on ink and solvent 
usage are totaled for the seven cor 
panies in Figure 3. From the data sub 
mitted it appears that about 2 ol 


the organic solvents used in roto 
gravuring are associated with the pur 
chased ink Phe solvents used consist 
of 79% of aly atu ind =aromat 
hydrocarbons and 21‘ ilcohols, ether 
and esters 

It is reasonable to assume that all 
the solvent used in rotegravure opera 
tions will be released into the at 
phere at the plant site nce the printed 
stock is dried immediately ! 
of solvent et " other thar 
covering of solvent-containing equ 
ment, is pr icticed 

To maintain consistency with other 
loss figure whicl ire averaged over 
a 30-day mont! the organi Ivent 
em ons from rotogravure plants are 
computed a 7.3 tons per da \bout 
OW per cent ot th mount mm « t 
buted by three of the seve pl 
ORGANIC SOLVENTS USED FOR 
DRY CLEANING 

Surveys have been made to ascertain 
the volume of organi lvent 1 d 
in dry cleaning operation ( ue t 
naire forms were mailed to grouy ! 
dry cleaning operat elected at 
dom. Of the 800 plus d clea 
plants in the Count more than J) 
have been surveyed 

ach plant was requested to pl 
the following information conce 


its Operations 


1. Average monthly volume and type of or 
ganic solvent purchased 

2. Solvent-reclaiming equipment 

3. Disposal of spent solvent 

4. Operating schedule for dry cleaning 

equipment 


5. Weight of clothes cleaned per month 


Statistically, 60 per 
cleaning plat ts use cl rinate hvdro 


von and are i ‘ 


Height of solvent vapor in this vapor degreaser 
is controlled by water-cooled jacket near top 
of degreaser 
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Milling of premixed paint paste for better dis 
emission 


source of solvent vapor 


persion is 


Rotogravure printing presses showing dryers 


lines to dryers, and exhaust systems 


steam 


Clothes being loads to combination tum 
bler, extractor and er of dry cleaning 
equipment designe synthetic solvent 


usage 


* 
Paint spraying operation showing tproay cone 
and water curtain for capture of solid paint 
particles 


_ 
—. 
_ 
density of 
if 
4 


6,000 


Fig. 2 Volumes of 
monthly for 


used 
surface coating production in 
los Angeles County, 1955 


organic solvents 


plants, while the remaining 40 per cent 
use petroleum solvents and are referred 
all of 


olvent 


to as petroleum plants. Nearly 


yntheti plants have 


apor condensation systems integral 


with the dry cleaning unit, while as a 
general rule petroleum plants do 


All the 


filtering 


not 


have vapor collection dry 


cleaning plants posse Sys 


are either Stoddard Solvent, which 1s 
used in more than half the petroleum 
140° F. safety sol- 


chlorinated 


olvent plants or 
The 


are perchloroethylene 


vent olvents used 


(almost exclu- 
sively), trichloroethylene, and carbon 
a limited extent) 


establish 


tetrachloride (to 


maller dry cleaning 


lhe 
ments, located usually in or near resi 
dential shopping areas, use synthetic 


while the 
located im 


olvent larger operators, 


usually industrial or com 


ercial areas, use petroleum solvent 


V variations have been found to 


exist in the relationship between 


dry cleaned and 


used, 


veight of materials 
especially 


It is 


of sol 


ol olvent 


ler operator 


volume 

that 
of that required are 
asted daily into the 


amongst the 
ible 


exces 


quite po quantiti 
vent in 
and 


being used 


i 


Table 2.—Classification of Organic Solvents 


Class name 


Aliphatic hydrcarbons 


Aromatic hydrocarbons 
Halogenated hydrocarbons 


Ketones 


Alcohols (and glycols) 
Ethers 


Esters 


Miscellaneous 

Aldehydes, terpenes, sulfur com 
pounds, compounds, 
mixtures 


or 


nitrogen 


General formula 


Examples 
Stoddard Solvent, 


mineral spirits 


Hexane, naphtha, 

Benzene, toluene, xylene 

Ethylene dichloride, trichloroethylene, 
perchloroethylene 

Methyl ethyl ketone, 
iso-buty! ketone 


acetone, methyl 


Methanol, iso-propanol, sec-butanol 
Ethyl! ether 
Ethyl acetate, butyl acetate 


Turpentine, carbon disulfide, nitro 


methane 


Any straight or branched chain hydrocarbon radical 


‘bh Any benzene ring-type hydrocarbon radical 


O- Oxygen atom x 
Carbon atom 


“muck” (sludge 
the 


equipment a 


tems and sore operate 
dry cleaning ) 

well some 
of the larger petroleum plant 


their 


accumulating trom 
reclaiming 
also op 
erate own solvent reclaiming 
equipment 

The petroleum solvents used are ali 
sometimes re 


phatie hydrocarbon 


ferred to as petroleum naphtha, and 


fig. 3 
plants in Los Angeles County 
shifts/ day.) 


Ink and solvent usage in rotogravure 
1956. (*Based 
on two B-hr 


AVERAGE DAILY AMOUNTS® 
POUNDS 
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Halogen atom 
H Hydrogen atom 


monthly con umption 
solvent 25,000 gal 
olvents, 435,000 gal 


that the 


\pproximate 
of chlorimated 
and ot petroleum 
amount of 


It is assumed 


solvent purchased and used represents 
the 


the atmosphere. On this basi 


amount of solvent emitted into 
solvent 
ions from dry cleaning operations 


ire estimated a tons of chlorinated 
ind 45 ton 
datly 


Ihe 


data for the amount of solvent sew 


of aliphatic hydrocarbon 


adjustment to be made vo these 
been 
tact 


is that 


ered or di irded ha not vet 


determined interesting 


hit out during the urvey 


f the synthetic plant operator 


their chlorinated solvent with 


role 


olvent purcha ed at retail 


outlets in order to reduce costs 


SURFACE COATING USERS 


The 


determine 


purpose 


the 
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coating operations and the 
coatings and organic sol- 
In plan 


survey, eight industrial cate 


surface 
volume of 
vents used in such operations 
ning thi 
gories plus a ninth miscellaneous cate- 
gory for a variety of smaller industries 
were chosen on the basis of suspected 
dipping- or 
Data col- 
lected for this survey covered 1955 for 
the 
the catevories ol 


extensive spray painting, 


flow -coating operation 


selected industrial companies in 
automobile assembly 
can and 
furniture 


appliance manutactur 


plant aircrait companies, 


container manutacturers, 
manutlacturer 
automobile repaint- 


ers, job enamelers 


ers, plastic products manutacturers, 
and miscellaneous 

\ total of 442 individual plant loca 
these 


were contacted by mail and requested 


tions in nine categories who 
to complete a questionnaire form made 
reply. Of those, only 343 companies 
were actually engaging in coating proc 

use o! organic 


esses requiring the 


solvents. The companies on the survey 
list were so chosen as to have, at least, 
the major companies in each category 
represented 
Answer to the 
the 


questionnaire al 


lowed following data to be a 


cumulated 


1. number and types of coating equip 
ment 
hours of operation 


air pollution control devices 
methods of drying 
applied 


consumed 


coatings 


solvent 


from the 
Manufac 


By comparison with data 


Survey of Surtace Coating 
turers and the, as yet, unreported data 
the 


$43 companies in this survey who are 


Irom surtace coating importers, 
engaged in coating operations involv 
136,000 gal./mo 
account for 849% of the imdustrial sur- 


Los 


ing approximately 


face coatings used in Angeles 


County 


lable 7 is a tabulation by category 


of industry of the type and volume of 


surface coatings and organic solvent 


containing materials used. It also in 


cludes the total volume of surface coat 
I and per 


may used by each 
total 


242 
343 companies reporting st ce 


cent ot coating the 


| coat 


ing operation ome 


typu il composit e coat 


a tabulation ategory 


of industry rganic 


solvents utilized. Tl infor 


mation in gallons per n hown 


is well as the correspor ulated 


in tons p av and percentage 


result 


of the total The calculation were 


made on the 


basis of a 30-day month 


For the 343 con panies, an average of 


62 tons of organic solvents is employed 


VOLUMES USED Im GALLOWS /MOMTH 
4 | 
| 
er 
_ 
R—H 
2 + 
3 Rx, x 
Ry 
Pint 
Cc 
6 
3 
4 
8 
| 
| 
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Most Used Solvents 


Cetegory of purchaser 


Point, vornish, enamel, ond 


Category of user 


Paint, vornish, lacquer, and enome 
Dry cleaners 

Rubber products mins 

compones 

Degreowng operstors 

Service station rete: eutlets 

Plastics, resins, shellac, putty 
Aviomobile assemblers 

Point and hordware store outlets 
Gesohne additive mtrs 

Drum, con, and other contoiner mire 
Dreg end pharmaceutical mins 
Insecticide mfrs 

Lithegraphers ond printing inh mires 
Adhewre mtr 


All others 
TOTAL 


Nome of 


Production 
coomrg go! (me 

Pants 1.050.000 
407 000 
Enamels 305 000 
Lecquers 450 000 


Others * 472.000 


Totals 2 684 000 


Appros mote 


Teble 5.—Most important Purchasers, by 
Percentages, of Orgenic Solvents 

Percentage of 

total solvents 

purchased 


lecqver mfrs 
2. Dry cleoners 65 
3. Rubber products mirs 56 
4 Aircralt componies 6! 
5. Degreasing operctors 87 
6 Service stotion ond mix. re 
toil outlets 43 
7. Plastics, resins, shellec, and 
petty mins 43 
Aviomobile assembiers a4 
9 Paint end herdwore stores 7 
10. Gasoline additive mirs 27 
Orem con end container 
7 
12. ond phermacevtical 
mitre 17 
13. Insecticide mira 
14. Lithographers ond printing 
ink oe 
15. Adhesives 10 
16. All others 7 
Terel 1000 


Others” comprises stains, sealers 


* None no substantial water bose production 


Teble 3.—identity end Seles Volume of 


sale volume 


viac 


Mar 
Pharm: 
Gland 


Cot 


Solvent ge! mo 
1. Aliphatic hydrocerbons boil 
ing between 300 to 400° F 1,000,000 
2. teepropy! ° 
3. Ethy! olcoho!l ° 
4 Methyl ethyl ketone Manulacture of 
5 Irchlorcethylene 200 000 
6 Acetone Varnishes 
7. Mathy! alcohol Enamels 
8 Tolvene 100 000 Stomme 
9 Kylene 100,000 Resins 
10. Methyl isobuty! ketone Shelloc 
Perchlorcethylene $0,000 
Total for the eleven solvents 2.650,000 
Cleaning of 
* These volumes withheld to ovoid relecse Fabrics 
of confidenticl, competitive date Metal srlaces 


ture of 


ture of 


wler extracts 


legory of 


Pamt end varnish removers 


Automobile awemblers 


companies 


Cen and container 


Furniture mfrs 


Applience 


Job ena 


Plast product mtrs 
Automobile 


melerns 


Totols 


repointers 


PERTINENT DISTRIBUTION DATA ON ORGANIC SOLVENT USAGE 
IN LOS ANGELES COUNTY 


Teble 1.—Typice!l Organic Solvent Uses 


Uses 
Adhewves 
Printing inks 
Printing posters 
Plastics 
@ubber 


coments 
ph 


chemicals 


preparations 


Other surface cootings 


eatracts 


Aliphatn 
halogenated 


bons 


Alcohols 
Ketones 
trhers 


Esters 


Clow of solvents weed 


end 


hydrocor 


bone 


Aliphatic 


Hologenoted hy: 


bors 


Akohols 


Ketones 


trhers 


~ 


Type of solvent ection 


Thinning 
Diluting 
Plasticiting 


Cleaning 


Degrecsing 


Teble 7 Consumption of Surfece Coatings Conteining Organic Solvents 


Points Vornuhes 
2 300 4500 
9 400 
3 800 
400 
1 600 11,400 
3 900 79 500 


$4 600 

400 
71500 
10.200 
22,100 
12,400 
1,200 
5.900 
9.100 


137 600 


* Tebulation of deta for the 343 companies using organic solvents 
Gleres (700), resins ( 


3 000 


Aliphatn 
end are 
mata hydro 


carbons 


150 
1s 


336 


Soles in 
LA. County 


goa! (mo 


596 000 
210,000 
208 000 
266 000 
303 000 


605.000 


shellac vinyls 


rine chromate 


Electrons 


Table 4 —Selvent Usege Distribution 


Hologen 
oted 
hydro 


carbons 


Sales for 
industrial 
spraying 
ge! mo 


42 000 

4000 
80 G00 
27 090 
69 GOO 


322, 000 


eported 


Usege im tons doy 


10,200), secler 


Ketones, ethers 


akohols 


592 


Table 6 Production and Seles Volume of Menvlactured Surface Coatings 


Soles for Soles of 
industnal woter bose 
dip & flow types 
geo! me 

12,000 322 000 

000 

17 000 

6.000 


26 000 


62 000 


322,000 


6800) shelloc 


10,000), special coating (17,900 
adhevves ploting and machinery monviocturers 


woo 


- 


Teble 


Type 


Pam 
Varnish 


trome! 


of 


surface coating 


line chromote 


shown 


Type of Surfac 
go! 


mo 


Lecquers 


65.100 
10 000 
18.000 
277,500 
800 
100 
600 

2? 000 
12 900 


138.200 


Nenvolatile 


* Contos of 


Teble Comsumption of Orgeni« Solvents in Surface Coating Operations 


Category of industry 


Avicmobtie anembiers 


« 


Apple 


Job enamele 


Aviometile 


Nuneows 


mitre 


ontaner mins 


o date 


odhew-es 


Coating 


49.200 


txemples of Surface Coating fermulee on As Purchesed 


Composition of surtece cocting 


Hydrecerbons 


portion aliphann Alcohols 
44 
as 5 
10 2 
23 7 
33 
80 20 
20 


ont of an unspecified type 


product monviacturers 


for the 343 componies orgenk solvents 
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Tete! of ergenk solvents 


Gallons 
per month 


528 000 


plating end machinery monviecturers 
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tatraction 
Pur atior 


wwrlace coatings 


gal. /me ~ 
180.700 ata 
900 
66 800 153 
$2,200 120 
35.300 a 
14,700 
1,800 
7 900 
45,600 105 
435.900 100 0 


ond ethers 


62 


te 
— 
0: Surface renovating 
food estracts 
toters 
— Enamels Primers Min ** 
61,000 
800 12.900 
17,900 
600 10,100 
12,000 
400 400 
2,700 7.900 
— — Tote! 
’ 65 216 
5 (Less then lacquer 72 
1 2 33 mete! primer 
20 Glore 
25 0 25 Seoler 10 
10s (Lows then 1s 25 Shellac 
20 les then |) (Lee then 20 Stain 
10 ° 10 
5 16 
10 0 3 3 
5 
5 
0 5 
25 10 35 70 
= 65 71 = 
per by weight 
Con ond coon 66000 130 
furntwe 57 000 
wires 75,000 47 
12,000 32 
9 000 ls 
3,000 ‘ 


daily of which 15 tons are aliphatic 
hydrocarbons ; 
drocarbons; 5 
ketone 

his 


automobile assembly plants rank first 


29 tons, aromatic hy- 
tons, alcohols; 9 tons, 
and 4 tons, esters and ethers. 


survey indicates that the six 
in usage of surface coatings and asso 
with 41.5% 
of the total surface coatings and 40.4% 
ot the 


ciated organic solvents 
solvents tabulated for 
Three 


of industries showing substan- 


organi 


all the categorie other cate 
yore 
tial usages are aircraft companies, can 
and container manufacturers, and fur- 
addi- 


these 


niture manufacturers. If the 


! 
tional organic solvents used by 


categories of industries for other pur- 


vere added to the results of this 
urvey, aircraft companies would prob 


pose 


ably show the largest consumption of 
any of the categories. It is estimated 
that all the organic solvents consumed 


in the surface-coating operations of 
these companies would be emitted to 
the atmosphere except for the minor 
amounts now being controlled. 
Sources of losses are the evapora- 
tion and vaporization of organic sol- 
vent during the surface coating appli- 
cation (most commonly by spraying) 
and subsequent baking or drying. In 
applying surface coatings by spraying, 
unnecessarily ex- 
overspray which 
never impinges on the surface being 
coated, and so, with its accompanying 
Overspray can 
much as 80% or more 


solvent losses are 


cessive because of 


solvent is wasted 
amount to as 


of the volume sprayed, depending upon 


the shape and dimensions of the object 
being sprayed 
Spraying and other surface-coating 


applications are uncontrolled and the 


are exhausted to the 


solvent vapors 


ot water curtains in 


not considered 


atmosphere. Use 


some spray booths is 


for solvent vapors 


of the 


to furnish control 
although a small 
solvent might be dissolved in the water 
The only con 


percentage 


and eventually sewered 
trols so far adopted for surface-coat 
ing operations are combus 
tion units and direct-fired incinerators 
for baking and drying oven exhaust 
been enough 


catalytic 


gases. There have not 
installations of this kind to achieve any 
significant reduction in total solvent 
emissions although local nuisance prob 


lems have been alleviated 


fo 
e Approximately 400 of the 600 tons of 
marketed daily in 
Angeles County are released into 
This daily emission 
represents 20 


organic solvents 
Los 
the atmosphere 
as shown in Figure 4, 
per cent of all the organic vapors 
emitted into the Los Angeles 
Although later 
from other 
alter thi 
cent, the 


daily 


County atmosphere 
refinements 
cheduled 

relationship by a few per 
smog-forming potential and quantity 
of thi 
demand the 


control effort 


proc ee ding 


urvey might 


large mass of air pollution 


expenditure of intensive 


e The major sources of organic solvent 


in Los Angeles County are 
the aireraft 


emblers 


CTHISSIONS 
companies, automobile 
products manu 

and dry cleaners, and the 
If these are classified by type 
then the sources 
are 1m the application and drying of 


rubber 
facturer 
public 

of operation, major 


surlace coatings, degreasing or metal 


cleaning, and dry cleaning of clothes 
No controls are employed for the 
olvents vaporized during th 


other 


brushing, rolling, spraying or 


wise applying a surface 
le the 
with 


oating, ul 


water wash systems used 


some spray booth ire con 


The primary purpose of such 
wash systems is to 


water remove pig- 


ment particles from the spray booth 


Fig. 4 


bons, 


(hydrocar- 
alcohols, 
esters, ethers), Los Angeles County, 1955-56 
(*Surface coaters, dry degreasers, 


vapor emissions 
ketones, 


Organic 


aldehydes, acids, 


cleaners, 
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exhaust gas stream and no significant 
collection of solvent is accomplished 
obstacles to the 
satisfactory control 

lor spray booths, 
concentrations high 
effluent volumes as well as small 
amounts of emissions per individual 
booth present a real economic barrier 
For brushing and rolling, the enor 
mous number of emitters, not 
located permanently in any one spot, 
effectively cancel any real hope of 
an individual control For 
baking and drying ovens, however, a 
attitude can be taken 
Some control installations, operating 
on a combustion principle, have 
made for baking and drying 
ovens and others are expected. The 
efficiencies of these are high, better 
than 90%, where temperatures of the 
maintained at a 


There are several 
development of 
devices or systems 


low-solvent and 


small 


device. 


more optimist 


been 


control unit are 
sufficiently high level 

degreasers 
under 
that 


they employ cooling coils to condense 


Some types of industrial 
said to be 


conditions, in 


may be operating 


semicontrolled 


the solvent vapors which might other- 
wise overflow the equipment. Never 
theless, a portion of the vapors do 
The multitude of small opera 
individual small losses, 
widespread locations, and infrequency 
of many operations hamper quick con- 
trol 

Synthetic solvent dry cleaning plants 
are so designed as to and 
recover for reuse a considerable por- 
tion of the Some of the 
larger petroleum solvent dry cleaning 


escape 


tions with 


condense 
solvent 


plants also are so equipped 
With regard to new 


heen 


techniques, sug- 
made to employ 


the flow- 


gestion have 


heat or create 
ability of surface coatings ordinarily 
Electrostatic 


recommended as 


pressure to 
supplied by solvents 
spraying has been 
a means of reducing overspray and 
wastage. Another tech- 
yet explored, would re- 


consequent 
nique, not 
quire enclosure of spraying operations 
and subsequent reduction of effluent 
volume and raising of solvent concen 
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tration above its explosive limit to 
make the standard methods of con- 
trol economically 
e Reformulated products, 
the use of organic solvents 
placing them with water, have been 
in use for many years for household 
or architectural painting 
More extensive use of these products, 
and products 
for industrial yield 
returns not only of less air pollution 
but also of fewer and pos 
sibly lower operating, investment, and 


feasible 
eliminating 
and re- 


more 


structure 
development of sister 
coatings, would 
hazards 


insurance costs 

e Besides reformulation of surface coat- 
ings to exclude the use of organi 

solvents 

involving the use of 

benefited from an air 

Introduction of 


degreasing 


operations 
solvents 


there are other 
organ 
which would be 
pollution standpoint 
nonor solvent based 
compounds would be one example 
enumeration of possible control 
that 


ope 
losses 


e The 
devices and 
a reduction of 
Angele 
With this in mind 


legislation apply able 


methods gives 


sol ve nt 


organ 


in Los County can be at 


tained 
being 
to spraying and baking operations of 
surface coatings 


tudies are 


made ol 
industrial 
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PROFITS 
FROM 
WASTE GASES 


R. J. Ruff 


Catalytic Combustion Corporation 
Detroit, Michigan 


Air pollution control obviously requires the removal, col- 
lection, or destruction of objectionable contaminants in 
waste-gases. But what today are frequently considered 
“waste-gases” from the manufacture or processing of gi on 
chemicals may well be the source of vast quantities of neti lement unbreakable 
energy, now recoverable through catalytic oxidation. In- has been no evidence of catalyst 
creased operating profits resulting from utilization of this 
energy may be the determining factor in the installation h n atte 
of air corrective equipment. In this way, improvement of n eventually required, the 
community relations becomes a simple by-product of more ructure is reap] OF 
efficient manufacturing operations. This article presents a u c at low ¢ 

few of the operations in the manufacture and processing 
of chemicals where the Catalytic Fume Combustion Process Recycling Systems 
may serve the dual role of profitable energy recovery and @ 


air pollution control. 
enh miu 


trate the ease wit whicl the heat 


lu ‘ ad iro i wast 


eneryy itll 


ince 1949. when the initial Catalytn hydrocarbon being consumed, but 1 , tream and mack ible for re 

S Combustion Systems were placed usually in the 500 to 650° F. range overy | nitial starting opera 
in operation in chemical manutactur- Through catalysi there re the po tiot the | cheat hurne hown 
ing processes, a high percentage of tential energy of the gases is con bn the tem up to the required 
the installations have had but one verted to heat energy, which is then operating temperature of approxi 
function to fill—economical disposal ot} available for recovery As the com mately 600° | lhe waste va tream 
combustible contaminants in waste  bustible constituent in the waste js then introduced. With ifficrent 
gases. This includes installations in gases are consumed in their passage heat released by catals the burnes 
such applications as manufacture of through the catalyst bed, a tempera is cut off and thereafter the tem | 
phthalic anhydride, synthetic resin ture rise results, the degree depending delivering pase at a predetermined 
pla ti synthetic fibers, and the upon the concentration of latent en temperature t the recover ystem on 
processing of asphalt and coal tar ergy in the waste gases. The tempera a self taining basi 


diverse have been ture rise obtainable is readily calcu 


products. Still more 
applications having to do with hydro- lated from the heat of combustion of \ typical application for thi tem 4 
carbon, organic, organic nitrogen, and the various constituents and the thet on the iste ga trom the manutacture 
organic sulfur compounds which have mal capacity of the gas stream, The ©! termaldehyde trom methanol, These 
been successfully oxidized. The de release of each B.t.u. in a cubic foot -— — by. wate xs mts of formalde 
sign and operational experiences of 70° F. equivalent air will produce “The 
gained from these early “disposal” a temperature rise of 55° F., or a 


system give logical equence to the lume stream entering the catalyst an 


emphasis now being placed on “profit containing 10 B.t.u./cu.ft. will increase 

able recovery” systems in temperature by approximately 550 : 
F. as it leave the catalyst be 

Catalysts Catalysts are constructed of the 
“element” type, similar to that shown 


Catalysts are increasingly being em 
ployed for hydrogenation, reduction, 


in Figure 1, and are similar in ap 


pearance to metallic air filter mat 


and partial oxidation reactions in the 
The container cree im the ribbor 


manufacture of chemical In fume all 

combustion, the catalyst promote § ickel alloy, suit 

complete oxidation of combustible va ible for wv h tan ling temperature in 

por even though the temperatures of a a of 1,800° I These h gh nickel 

these gases are very low, and the con ulloy oar a upporting surtiace 
area on which is applied platinum al } 


centration of combustibles is far below 


loys which are then conditioned for 
the flammable range. It is therefore a Fxg , 
activity Element of tandard size 
low temperature, flameless means of - 
are employed, and as many of these 
burning combustible gases to an odor- 
; . as are necessary for handling the fi 
free, color-free effluent. The tempera 
volume of the w fe g tre are 
ture required to initiate the reaction 
placed side by side on gasketed frame 


on the catalyst varies with the type of 
work inside the insulated housing of 


a Fig. 1 Photo of catalyst “element” shows 
the fume combu tion system The ele similarity to metallic air filter mats 


* Mr. Ruff is President 
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WASTE GAS AIR FOR OXIDATION 
OR DILUTION 


1400° F 
TO WASTE. 
HEAT BOILER 


Fig. 2. Recycling system. 1-—-fan; 2—preheat burner; 3-—catalyst; 4-—recycling damper. 
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STACK 


DISCHARGE 


EXHAUSTER 
PREHEAT BURNER 
CATALYST 
RECYCLING DAMPER 
HEAT EXCHANGER 


= 


COOLING 
STATION 


COLD OUTSIDE 
AIR 


| 


PREHEATED 
FACTORY 
SUPPLY AIR 


COOKING 
STATIONS 


Fig. 3. Integration of fume disposal from a kettle cooking operation with 
factory make-up air heating 


Fig. 5. Typical catalytic heater for ovens and dryers. 
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amount of energy represented by these 
constituents is small by comparison to 
the hydrogen and carbon monoxide also 
present in the waste gas. The total energy 
in the waste gas stream may be as high 
as 60 B.t.u./cu. ft. If only sufficient air 
is added to provide the needed oxygen, 
the mixture is usually slightly below the 
lower flammable range, and therefore 
would normally not sustain flame burn- 
ing. With the arrangement shown in 
Figure 2, the air required for oxidation 
is preheated by the recycled stream. 
Both of these streams serve to dilute the 
energy in the waste gases so that the 
concentration entering the catalyst may 
now be in the range of 15 B.t.u./cu. ft 

For variations in volume or energy of 
the waste gases, control of the catalyst 
discharge temperature can be maintained 
by varying the volume of recycled or 
fresh air employed. For a formaldehyde 
plant of common size, as much as 6 
million B.t.u./hr. of heat energy is avail- 
able for the heating of warehouses, fac- 
tory make-up air, or for boiler operations 

The recycling system has similar profit- 
able application when handling the waste 
gases from a carbon generating plant, 
using either natural gas or fuel oil as 
feed stock. Here, the waste gases con- 
tain trace amounts of carbon, but the 
major potential energy results from the 
presence of hydrogen and carbon mon- 
oxide. Typical analysis shows an energy 
concentration in the range of 35 B.t.u./ 
cu.ft. A normal size carbon plant may 
have 25,000 cu. ft./min. of these waste 
gases, which represents a potential avail- 
able energy approaching 90 million B.t.u./ 
hr. While such high losses of re- 
sources to the atmosphere may appear 
fantastic, the values become realistic upon 
appreciation of the fact that four atoms 
of hydrogen must be released to produce 
an atom of carbon from natural gas 


Factory Heating Applications 


In any enclosed factory area where 
large amounts of ventilation are em- 
ployed, it is usual practice to install 
makeup air supply fans for replenish- 
ment of exhausted air. During the 
colder seasons of the year, preheating 
of this makeup air will provide the 
major portion (if not all) of the fac- 
tory heating demands. Integration of 
fume disposal from a kettle cooking 
operation with factory make-up air 
heating is shown in Figure 3. 

Batch-type kettle cooking opera 
tions are frequently employed in the 
manufacture of paints, resins, foundry 
core oils, waxes, some food products, 
and in heat processing of animal, 
vegetable, or mineral oils. The high 
temperature oxidized gases resulting 
from the burning of the fumes re- 
leased during these kettle cooking 
operations are directed through an 
air-to-air heat exchanger, before be 
ing released to the atmosphere, as 
shown on the diagram. Cold outside 
air is drawn across the shell side of 


7 (2) 
= 4 
f 
af 
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| 
/ 
(3) | 
| 
| | 


the exchanger and preheated before 
being supplied to the plant distribution 
duct work. Automatic temperature 
controls regulate a by-pass damper to 
maintain a predetermined makeup air 
supply temperature through variations 
in outside air temperature or release 
rate of fumes. During portions ot the 
cooking cycle, when fume release rate 
is low, the preheat burner can be em 
ployed to supplement the fume energy 
so as to maintain makeup air supply 
temperature during the coldest 
weather conditions. 


Figure 3 is 


modification of 
employed by one manufacturer of syn 


A slight 


thetic resins. Instead of being employed 
for factory make-up air heating, the ex 
changer is designed to deliver preheated 
air at approximately 
adjacent pigment dryer 

Arrangements similar to Figure 3 have 
also been employed in a number of cases 
for the primary function of recovering 
sensible heat from turnace exhaust gases 
In this case the total available heat 
represented by the temperature of the 
is higher than the latent 
the 


400° F. for an 


exhaust gases 


obtainable combustion ot 


heat from 


the fumes 


entrained 


Heat Curing or Baking Operations 
There exists in the chemical process 

of drying, 

where 


industries a wide variety 
baking, or curing 
heated air is employed for vaporiza 
tion of hydrocarbon and organic ma- 
terials. This includes the drying of 
alcohols from granulations the baking 
of industrial finishes, the heat curing 
of resin coatings and impregnants on 
paper and fabric products In a high 
percentage of these types of applica 
tions, the heat of combustion con- 
tained in the solvents presently being 
exhausted to the atmosphere is more 
than sufficient to cover the heating de 
mands of the oven or dryer. As an 
example, a 90 foot “treater” for the 
curing of a phenol formaldehyde resin 


operations 


impregnant in paper products has a 
heat demand of 5 million B.t.u./ht 
The heat of combustion represented by 
the 60 gal./hr. of released 
the treating 
average running conditions is 
lion B.t.u./hr. It obvious 
therefore, that the treater can literally 
with no ex 


solvents 


during operation under 


7 mil 


be« ome 


be “run by its tail gases” 


ternal heat required whenever vola 


tiles are being released in the proces 


The manner in which catalytic heat 
recovery can be employed on a continuou 
heat curing operation 1 hown in the 
accompanying flow diagram (Figure 4) 
[he oven exhaust gases are discharges 


taining catalysts an 


through a heater cor 


heat exchanger During the starting 
operations, the burner shown provides 
the necessary heat to bring the oven to 


operating temperature 


Thereafter, all 


required to maimtamn the oven 
temperature 15 
oxidation ol the 


When, for any 


heat 
operating 


catalyti 


obtained by 


cx 


hausted from the oven 

reason, the volatile release rate | low, the 
burner automatically makes up tor any 
deficiency ()therwise the excess heat 
generated at the catalyst beyond the 
needs of the oven, is either released t 
the atmosphere or directed to factory 
makeup air heaters, with the oven main 


tained under controlled temperature as 
required for the curing process \ typical 
catalytic heater for ovens and dryers 1 
shown in Figure 


Catalytic Pressure Reactors 
In recent vears there has been an in 


ing 


hem al 


crea tendency among designers ol! 


plant to employ elevated 


Fig. 6 
top shell removed to expo 
cylindrical catalyst media 


Catalytic pressure reactor with 
se the hollow 


but this 1s more than 


per 


sion are higher 
offset by reduced plant co 
lilowever, since in 


product produce d 


troduction of catalytic pressure rea 

tor even plant power co t now com 

pares favorably w th older, low pre 

ure plants 

Basu ally, a stalytu pre ure rea 

tor consist imply of a ve el con 

tructed for the pressure and tem 
anticipated, and contaiming 


perature 
in oxidizing catalyst art unged to ar 
commodate maximum throughput ca 
minimum resistance to flow 


pacity at 
tarting preheat 


It might 
ers to bring the 


il om 
ystem to initial re 
swction temperature fuel 


enrichment of the 


addition sy 


tem for energy tail 


yas as may be needed to maintain con 


pressures for the manufacture of m tant vessel outlet temperature or con 
tric acid, ethylene oxide and other trol by-pa ystem, and necessary 
chemical employing gas-phase rea afety and interlocking circuit uch 
tion Power costs tor va compre i reactor (with top hell removed to 
Fig. 4 Catalytic heat recovery in @ continuous heat curing operation 1 continuous curing 
or baking oven 2—-product impregnation dip, roller coat, spray: 3 oven exhavuseter 
preheater; 5 catalysts; 6 heat exchanger; 7 cold mokewp of 8 oven supply of 


recirculating fan 


P ROOUCT 
FLOW 


| 
| 
= 
a 
(7) 
(3) (5) 
( HEH HES 
‘ 
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FUEL ADDITION 


OUTSIDE 
AIR 


STACK 


Fig. 7. Flow arrangement for catalytic power 

recovery in a nitric acid plant. -turbine; 

air compressor; starting motor; 4— cata 
lytic reactor. 


expose the hollow cylindrical catalyst 


media) 1 hown in Figure 6, 


When employed on the pressurized tail 
of an ethylene oxide plant, the gases 
may be delivered to the vessel at tem 
peratures in the range of 400° F. and at 
pressures of 100 |b./sq. in. gauge or more 
ufficient ethylene, ethane, and other 
combustibles are present in the waste gas 
tream so that upon combustion in the 
catalyst, vessel outlet temperatures are 
maintained at temperatures of 900 to 
1,200° or more, depending upon the 
pecific plant design. These gases then 
pa through a gas turbine where the 
power generated is delivered to the gas 


compressor 


Catalytic Pressure Reactors for 
Nitric Acid Plants 

The incorporation of a catalytic 
pressure reactor in a modern nitric 
wid plant accomplishe the following 


over-all plant function 


1. The size of the compressor motor is greatly 
reduced 
Power obtained from the gas turbine re 
duces electric consumption 
Reduction of the oxides of nitrogen is ac 
complished, and stock goses are free of 


color. 


\ typical flow arrangement for 
catalytic power recovery in relation to a 
nitric acid plant 4 hown 

[he motor need only be of such size 

to permit the compre or to deliver 

it a fraction of the running capacity ot 
the nitric acid plant. After start-up on 
reduced flow, additional fuel ts injected 
into the waste gas stream ahead of the 
pressure reactor. As the outlet tempera 
ture of the vessel increases, the turbine 


Fig. 8. Electric power generation from cata 

lytic pressure reactor. |-—-compression stage; 

2.-catalytic reactor; 3--turbine stage; 4 
generator 


TO HEAT 
EXCHANGER 


begins to deliver shaft power to the 
compressor. In this way, the full rated 
flow of the plant is built up. The vessel 
outlet temperature is maintained by auto- 
matic control of fuel addition to main- 
tain design temperature on the turbine. 
In the above example, an electric motor 
vas used for starting purposes. On 
another installation, initial starting was 
accompli hed by a small steam turbine, 
which was then disconnected as the gas 
turbine took over the power needs 


The ratio of total plant power ob- 
tained from the gas turbine depends 
upon the permissible operating tem- 
perature for the turbine as well as 
other plant design factors. Based 
upon the limited information so far 
available, it appears that approxi- 
mately 60 per cent of the total plant 
power can be recovered with a 900 
F. turbine, and higher percentages 
with higher permissible turbine tem 
peratures. Reactors for gas turbines 
delivering 1,700 hp. are in use, and 
ubstantially larger reactors are being 
designed, 

Decolorizing of the stack gases is 
ttained by the action of the fuel addi- 
tion upon the oxides of nitrogen 
present in the waste gas as they pass 
through the catalyst media. The ac- 
tual mechanism of the reaction is not 
entirely clear, but it is believed that 
preferential oxidation causes reduction 
of the oxides of nitrogen with simul 
taneous oxidation of the fuel addition 
This belief is reinforced by results 
currently being obtained in the decol- 
orizing of other waste gases at at- 
mospheric pressure, and containing 
high concentrations of oxides of nitro- 


pen 


Pressure Reactors for Gas Turbine 
Power Plants 


From a power generating stand- 
point, the setup illustrated in Figure 
7 differs little from a conventional gas 
turbine as used purely for power gen- 
eration, except that a manutacturing 
operation is added between the com- 
pression stage and the turbine stage 
It is not the scope of this paper to 
uggest catalytic methods of combus- 
tion for stationary-type gas turbine 
power generating systems when fired 
by conventional oil for gas fuels hav- 
ing high heats of combustion. How 
ever, where large volumes of process 
exhaust gases are available at low 
pressure, low temperature, and with 
heats of combustion only slightly 
above or below the lower flammable 
range, excellent opportunities exist for 
electric power generation by using a 
catalytic pressure reactor similar to 
that previously described, but with 
flow arrangement similar to that 
illustrated in Figure 8. The des- 
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ignation “gas of low heat value” as 
shown on the figure may consist of 
any hydrocarbon or organic gas hav- 
ing fixed or variable heat of combus- 
tion, ranging perhaps from 20 to 100 
3.t.u./cu.ft. or more, Which otherwise 
would be difficult to burn by conven 

tional firing means. The conventional 
compression stage of the turbine is 
employed to bring these gases as well 
as excess air to the final pressure em- 
ployed at the catalytic reactor. The 
amount of gas added to the air during 
the compression stage 1s controlled to 
maintain the desired turbine inlet tem 

perature. Temperatures as high as 
1,450° F. or more may be delivered to 
the turbine, depending on turbine cde 

sign. 


Catalyst Life 


Were it not for the presence of in- 
organics, it is believed that the activ 
ity life of the catalyst would outlast 
any of the related equipment in which 
it is installed. 
gases contain certain amounts of fine 


However, since all 


dust, fly ash, and other inorganic par 
ticles, some coating, as well as attri 
tion, of the active surfaces will even- 
tually occur. Where installations are 
operating at atmospheric pressure, the 
cataly t can easily and conveniently 
be removed for periodic washing of 
the surface contamination. When 
maintained in this manner, good actiy 
ity has been retained without factory 
service to the catalyst for periods ex- 
ceeding 35,000 operating hours. When 
needed, the catalyst elements are re- 
turned to the factory for reapplication 
of a new coating of the catalyst for 
a second lifespan. Similar service is 
expected of catalysts in pressure reac- 
tors. In a nitric acid plant, where air 
must be reasonably free of contamina- 
tion, catalytic reactors continue in use 
after 30 months of service-free opera- 
tion. Whenever needed, gas preclean- 
ing can be employed to remove con 
tamimation or to further extend the in 
terval between service requirements 

The question occasionally arises as 
to the resistance of the catalyst to 
“poisoning” agents. Vaporized metals, 
uch as mercury, lead, and zinc, if 
present in the gases, can cause mate 
rial reduction of catalytic activity 
The presence ot these metals in suffi 
cient quantity to cause damage 
however, extremely rare, and the ap 
plications are usually recognizable in 
advance [he catalyst media have beer 
extensively employed for oxidation re 
actions on organic nitrogen and or 
ganic sulfur compounds, which have 
no harmful effect 
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Fig. 2. Austin dual 
colorimeter 


HIGH SENSITIVITY 
CONTINUOUS 
INSTRUMENTATION 
for 

MOSPHERIC 
ALYSES 


AN 


Lewis H. Rogers Air Pollution Foundation, San Marino, California 


he desiderata voverning the trend 


Application of continuous recorders to air-pollution work 

is a special field in which high sensitivity is frequently the n design and devel ent of continu 
most important design criterion. The accompanying article ous atmospheric ana rs are: in 
gives methods for improving sensitivity and cites examples 


creased sensitivity 


of instruments using these procedures to illustrate develop- of detectability; decreases unpling 
mental trends. Most of these instruments could be used period; decreased cost; improved re 
hability. Of these, sensitivity often 


for process stream analysis. 
the most mportant criterion in elec 


pplication of automatic devices for This paper reviews briefly some of tion or design of an instrument 

recording concentrations of trace the recording instruments which have Methods of increasing sensitivity 
materials both in enclosed spaces and recently been applied to atmospheri include: increase in sample ze with 
in the open atmosphere i rapidly measurements Instruments are ce constant reagent volume; use of 
expanding field. All continuous re scribed which illustrate what appear creased pressure extension f the 
corders are derived from laboratory to the author to be trend ot new light bsorbing | t] lengtl use ¢ 
analytical procedures which in most development elective reagent ewe! urment 
cases can be made automatic. Many 


of the instruments used for measuring 


low concentrations of pollutants in ait 

have applicability for proce tream 5. 

analysi and control Continuou 

recording devices are used in air pol ee 


lution work for one or more of the 
follow ng reason ilety that is, to 


measure exposure OF persons to toxic 


or potent ily toxic concentrations of 


injurious material protection from 


legal action; reduction of manpower 


requirements of manual measure 


ments; following diurnal and long 


term trends of pollution; studying at 


mospheric react 


There h ive bee na num be of recent 


reviews oO! recording instrument a 


well 
a manual procedure lor carry 


ing out air-pollution studies. Those 
by Patt rson (4 Cadle et al (3 —- 
Cholak (4), and Yaffe, et al. (14 
are especially useful. Renzetti and 
Rogers (10) and Bryan and Roman 
ovsky (2) have described the instru , 

waste 


ments which are used for air measure 
ments in the Los Angeles area 
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AL 

; 


Hexane 
Octane 
Octene-! 
Hexene-| 
n-Butane 
Butene-! 
Ethane 
Ethylene 
Acetylene 


LALO POOLE EL 


which utilize these various methods 


are discussed here 


increased Sensitivity with Increased 
Semple Size 


AUSTIN DUAL COLORIMETER 


Since the previous review by Ren 
(10), additional in 
formation and have been 
obtained with the Austin Dual Color 
imeter Austin designed and 
built an instrument of the “batch” 
type, in which a measured volume of 


zetti and Roger 
experience 


air was reacted with a measured vol 
ume of reagent, the optical density of 
reacted solutions was recorded, and 
the solution then 
In effect, this principle in 
manual, batch 


automat 


was automatically 
discarded, 
volves 
ampling 
batch sampling and recording. 

The instrument was designed for 
use with two oxidant reagents 
namely, the phenolphthalin reagent 
used by Haagen-Smit as described by 
McCabe (6), and the ferrous thio 
cyanate reagent as described by Todd 
(12). Results obtained with both these 
reagents shown to have 
value in air-pollution studies. The in 
strument as constructed recorded the 
results of five separate analyses with 
each of the two reagents during each 


converting 


and analysis to 


have been 


Fig. 4. Mine Safety Appliance L.I.R.A. 
hydrocarbon analyzer. 


schematic diagram of one 
this instrument appears in 


hour. A 


side of 


Figure 1 and a photograph in Figure 
? 


The air samples were contacted with 
the reagents in an impinger built into a 
test-tube-shaped absorption cell which was 
placed in the cell holder of a Beckman 
Model ( Measurement of 
the transmission of the reagent solutions 
were made before and after sampling and 
automatically recorded on a strip chart 
recorder. The two colorimeter readings 
were recorded on the same strip chart 
3y means of critical orifices 
downstream from the impingers the air 
sample was metered. The flows of air 
and solution were controlled by actuation 
of solenoid valves and solenoid-operated 
syringe pumps in the proper sequence. A 
programming shaft with cams 
driven by a synchronous auto- 
matically actuated the various syringe 
pumps valves through cam-driven 
microswitches. For one cell and one 
cycle the sequence of operation was 
rinsing of the cell with reagent; making 
recording the 
measured air volume 
with the recording the resulting 
and draining the cell. Small Bun- 
valves in the fluid lines pre 
flow 


colorimeter. 


in sequence 


eral 
motor 


and 


up the reagent charge; 
blank; reacting a 
reagent 
color ; 
sen check 
vented reverse 
The reagents were made up in the 
form of two concentrated stock solu- 
tions for each side of the instrument 
The two stock solutions were metered 
and diluted in the feed line to the ab 
sorption cell. In this manner, the de 
terioration with time of the mixed re 
agent solution was avoided to a great 
extent. 
This unit 
selection m alr 
hence should be applicable to 
other reagents. For example, it 
should be useful with a minimum of 
modification to measure oxidants with 
nitrogen dioxide 
reagent; sulfur 


was designed to give a 


wide reagent ratios 


and 


potassium iodide; 


with modified Griess 


dioxide with disulfitomercurate (13), 
and with other colorimetric reagents. 
Furthermore, by changing the cams 
it would be possible to sample once 
per hour or at some other frequency 
if this should prove desirable. With 
an increase in the volume of sample 
to reagent ratio, increased sensitivity 
can be achieved. 


increased Sensitivity with Increased 
Pressure 


L.LR.A. HYDROCARBON ANALYZER 


This unit is almost identical to the 
L.I.R.A. monoxide analyzer 
(Figures 3 and 4). It is a nondisper- 
sive infrared analyzer, calibrated for a 
range of 0-3 p.p.m. hydrocarbons with 
the use of hexane as a sensitizing ma 
terial. The instrument pressurizes the 
sample to 175 lb./sq.in. and the sam- 
ple cells are heated to a temperature 
of 150° F. Its sensitivity to hydro- 
carbons is stated by the manufac- 
turer * to be as shown in Table A 


carbon 


Increased Sensitivity with Increased 
Light Path 


FILTER PHOTOMETER FOR HYDROCARBONS 


rhis unit,t built as an experimental 
device, has been briefly tested by 
Stanford Research Institute in South 
While additional develop- 
the experimental 


Pasadena. 
ment is desirable, 
model has considerable promise for 


use as an air monitoring tool 


The instrument consists of a photo 
meter assembly, 2-meter absorption cell, 
associated and power 
It was designed for a minimum 


hydrocarbon in 


and electronics 
supply 
detectability of 0.1 p.p.m 
air as hexane, and full-scale range to 3 


p.p.m. The photometer assembly includes 


* Mine Safety Appliances 
t Built by Perkin Elmer Corporation 


Fig. 5. Infrared filter photometer for hydrocarbons. 
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4 
fe: 
Table A. 
1.00 
1.32 
0.78 
2 0.50 
0.67 
0.35 
0.39 
te 0.02 
= 0.0018 
lad 
a 
LONG PATH CELL 
PLUMBIDE 
T 
of 


a light source and chopper, analytical 
and reference filters, null balancing de- 
vice, and Kodak plumbide detector 
Operating as a double-beam instrument, 
the analytical filter is centered on the 
characteristic absorption band of hydro 
carbons at 3.44, and the reference filter 
is centered at a near-by wavelength where 
there is no absorption The 2-meter 
sample cell is a 4-in. aluminum tube, one 
meter long, in which a folded optical 


path achieves the 2-meter path length 


The instrument shown in Figures 5 
and 6 is considered to be still im its 
developmental state, and several im 
provements are planned to increase 
stability and sensitivity. These im 


provements involve mechanical, opti 


cal, and electronic changes, the com- 
bined effect of which should result in 
a useful air monitoring instrument. 


increased Sensitivity with Selective 
Reagents 


UNSATURATED HYDROCARBON RECORDER 


An instrument ¢ for recording the 
concentration of unsaturates in the 
range of 1 to 200 parts per hundred 
million is based upon the reactior 
between unsaturated hydrocarbons and 
heated mercuric oxide. The reaction 
produces one mole of mercury vapor 
per mole of mono-olefin. The mercury 
vapor is measured with a sensitive ul 
traviolet photometer. There is no re 
sponse to saturated hydrocarbons and 
only slight response to aromatic hy 
drocarbons. A schematic diagram of 
the instrument is shown in Figure 7 

The sample enters the instrument 
and passes through silver oxide to re- 
move carbon monoxide and hydrogen 
The sample stream is then divided and 
one part passes over heated mercuric 
oxide and then to an optical cell in 
the ultraviolet photometer. The other 
half of the stream passes through a 


t Developed by Harold Kruger 


Fig. 3. LIRA. pressurized hydrocarbon analyzer 


Fig. 7. Kruger unsoturoted hydrocarbon recorder 


Fig. 6. Perkin Elmer filter photometer for hydrocarbons 
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Fig. 8. Regener differential coulometric 
ozone analyzer 


combustion unit to oxidize hydrocar 
bons to carbon dioxide. The oxidized 
sample then passes over heated mer- 
curic oxide and into a reference op- 
tical cell in the ultraviolet photometer 
The phototubes are connected in a 
bridge circuit and their output is fed 
through an amplifier to a recorder. 
Periodically, the recorder corrects for 
any shift in zero or sensitivity of the 
photometer. 


Differential Coulometric Oxone Analyzer 


A recorder for atmospheri ozone 
which discriminates against other at 
mospheric oxidants has been devel 
oped by Regener (9). The principle 
of the instrument is shown in Figure 


Outside air enters at the bottom in the 
diagram and then divides in equal parts 
to the right and left. The air may be 
heated to a temperature of about 300° C 
by each of the electric ovens. At this 
temperature ozone is dissociated, and 
it is this specific property of ozone which 
is used here to discriminate against other 
atmospheric components which may affect 
the chemical reaction. If one of the 
heaters is on and the other off, the air 
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stream which has been heated is free of 
ozone. After bubbling through the reag- 
tion chambers the air is removed through 
the outlet shown at the top in Figure 8 
\ flow rate of 7 liters of air/min. 
through each chamber is used. 


The chemical reaction is of the 
iodine type; ozone produces iodine 
quantitatively from the potassium 
iodide solution. The addition of so- 
dium thiosulfate to the potassium io- 
dide solution prevents volatilization 
of the iodine and allows an accurate 
amperometric detection of the end- 
point by means of a pair of sensing 
electrodes. 

The quantity of sodium thiosulfate 
in each chamber is titrated by a coulo- 
metric production of iodine from the 
iodide solution with a current which 
passes through a separate pair of pro- 
duction electrodes. This method of 
determining sodium thiosulfate has 
heen used for some time by Ehmert 
(5) in a manual method for ozone 
determinations. 


rhe current flowing through the sensing 
electrodes as a result of the production 
of iodine is used to control the concen- 
tration of iodine by means of a servo 
system. The servo loop consists of a 
commercial d.c. amplifier which employs 
a chopper at the input and which operates 
directly into a servo motor. This motor 
adjusts the position of a potentiometer 
in such a manner as to increase the 
current through the production electrodes 
when the iodine concentration is low and 
to decrease this current when the iodine 
concentration is high. 


The iodine-producing current is a 
measure of the amount of sodium thio- 
sulfate which enters per unit time and 
which has not reacted with iodine 
from other sources. When only one of 


the ovens is on, any ozone present is 
destroyed in that half of the air 
stream, but will liberate iodine from 
the iodide in the other half of the air 
stream. The difference between the 
two production currents which devel- 
ops is a direct measure of the amount 
of ozone present. It is this difference 
in the two production currents which 
is recorded on a strip chart recorder 


Future Trends 


More elaborate instruments which 
give information on several pollutants 
simultaneously are becoming available. 

A mass spectrometer which takes 
samples periodically and records the 
results automatically has been used 
for process streams for several years 
(7). Similar applications have been 
made elsewhere. It IS also e€asy to 
imagine an automatic multichannel 
long path infrared spectrometer for 
measurement of atmospheric pollu- 
tants. Automatic gas chromatographs 
are now commercially available (1/) 
This trend toward greater elaboration 
of instruments, with the resulting in- 
creased information, is a normal de 
velopment in a field in which so little 
is known and understood. 

The use of mere complicated instru 
ments has two unfortunate aspects 
namely, the increased cost of each 
unit, and the inevitable requirements 
for better trained personnel. The cost 
of the abatement of the obnoxious 
effects of air pollution is the price 
that must be paid for increased indus 
trialization and for crowding more 
people and more motor vehicles int 
each square mile. It appears to be an 
inherent concomitant of our increas- 
ingly complex civilization 
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Fig. 1 


With adequate means of measurement and systematic inves- 
tigations evaluated on a generalized basis, much more ad- 
vantage could be obtained from a theoretical know/l- 
edge of the existing methods of dust collection, and 
it is quite likely that such investigations will lead to the 
development of vastly improved methods which are pres- 


ently unsuspected. 


The accompanying article summarizes 


the basic performance principles of dust collection equip- 
ment, discusses the major problems in measurement tech- 


cursory comparison of current dust 
collection equipment with that avail 
1907 


able in might tend to leave the 


impression that little has been accom 


plished in the past fifty years. This is 
of course, by no means the case, and 
many improvements in design have 


occurred in this period 

In the case of cyclones, the major 
accomplishment has been the 
tion that, at least with nonflocculated 
dusts, efficiency can be improved by 
the use of small-diameter cyclones. In 
the case of bag filters, the availability 
fiber 
enabled considerable extension of the 
temperature range in which they can 
have 


recogni 


of synthetic in particular has 


hanisms 


operate Shaking 

certainly improved, and reverse jet 
devices have been made practical for 
at least relatively large-scale opera- 
tion. The availability of ultrafine 


made h ghily efficient collec 
possible 


fibers has 


tion of submicron parti le 

with thin filter bed Scrubbers have 
hown an increasing tendency toward 
implicity of design, and new mate 


rials of construction have made them 
idaptable to highly corrosive service 

Flectrostati precipitator have bene 

hited from improved rectihcation 
equipment electrode design and rap 
ping mechanism Maintenance cost 
for dust collection equipment in gen 


eral have probably been greatly re- 
duced, but 


mprovement 


there have been no radical 


periormance as 
ured by efhciency, power con 


mea 
umptior ind probably toa large de 
tment 


ire the 


gree, capital 


Important a advances 
which taker 


ingly rigid air pollution requirements 


have place, the increas- 


confronting industrial operations de- 


mand better dust collection equipment 


tandpoints of both efficiency 
It is 


why we 


from the 


and cost therefore, important to 
inquire as to 
equipment available 


that no new principles have 


do not have such 


(One reason 15 


been dis- 


niques, and indicates areas for potential development. 


a critique on the state of the art of 


DUST AND MIST COLLECTION 


K. E. Lunde and C. E. Lapple 


covered: even the flocculation of aero 


ols by sound waves was recognized 
in the nineteenth century. New prin 
ciples are exceeding!y rare and ci 


cannot be 
Another 


able to 


of them certainly 


anticipated with confidence 


covery 
reason is that we are not yet 
predict adequately the performance ot 
even established equipment, much le 
igure ] (1) 
point. As the 


operation ot 


proposed equipment 

an illustration of thi 
inventor conceived the 
this device, the smoke emerged 
had an opportunity 
the device completely 
not through, a 


trom 
the chimney and 
either to by pass 
or to pass over, but 


pool of rainwater. The inventor stated 


HISTORICAL NOTE 


Fifty years ago the last principal 
type of dust collection equipment in 
use today was successfully applied to 
an industrial Cottrell 
m a 


signed and 


problem FG 
matter of a few months de 


constructed an electro 


static precipitator for the removal of 
furnes from the ventilation gases of 
4 gold-silver parting furnace at the 
Selby Smelter near San Francisco 
Even then the concept of electro 
static precipitation was old, probably 
first being suggested by Hohlfeld 


In the meantime 


the subject had 


1824 


work on 


in Germany in 
considerable 
carried on, principally by Oliver 


but Cottrell’s 


beer 
Lodge 
age direct 
process feasible for 


se of high volt 


current made the 


finally 
industrial applica 


tion. All other types of presently used 
dust collection equipment preceded 
the successful application of electro 
static precipitatior Cyclones found 
their principal use in woodworking 
plants ntil about 1905 when they 
were utilized for leaning blast fur 
nace gases. Bag filters are of at 
least equal age, and probebly much 
older. Even reverse flow filters were 


in use by 1893. A myriad of scrubber 


designs was in operation by the turn 
least one was 
c apable of with effi 


ciency equal to that of any in com 
mon use today (3, 6, 11) 


of the century, and at 


collec ting dust 


Victorian 
collector (1 ‘ 


Stanford Research Institute, 
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GY 


dust 


California 


Menlo Park 


only that im passing over the water 
the smoke would lose some portion ot 
it oot. How much more quantita 
tively can one predict the pr ance 
of even this extremely mple device 
today 

What is the neces ible 
to predict the periormanes ust 
collection equipment rally tie 
prop ead uly ent i men 
tally teste tive ust stion 
and elect i bn ache m th basis 
ot it per mance (in the other 
ha | pla t i dust 
collection equipment il the 
pilot i he extrene 
costly thu tl ilone ire 
quently reduce the iriety equil 
ment potentially ava lab which 1 
ictually evaluated im pract 
quently, one 1 irely ure that the 
most effective econom equipment 
is actually install inte pilot 
pla ire operate ‘ i inpe 

i alle tant tre i ‘ 

masked by the 
encountered, Moreove nee 
may be uch that no « xperimental pro 
gram 1s po ible pr to ‘ ‘ tru 
tion of full-scale equipment. llow 
ever, the most important advantage of 
prediction of the pert ince of dust 
‘ lle equ pr et itt vould 
prol ably prov le the vreatest oppor 
tunity for substantial mouper ements in 
efficiency, power requirements, capital 
cost ind probably maintenanes 

Obviously ler t | ible 1 
predict the pe ormance | actual 
r propo ed ds gn of equipt ent, one 
must have a theoretical or at least 
ratvonal ba venera the i 
tors encountere Considerable pro 

re has been made in devel ping the 
theory f the mechat , of dust col 
lectior But much remains to be done 
pecially an adequate tollow-up ot the 
theoretical devel yprnent ilready evi 
denced 

It is the purpose of this paper to 
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discuss in a general way the status of this may take the form of physically dimensionless parameter (4, 5, 7, 8, 
replacing the collecting surface. 10, 13, 14) which incorporates the 
major aspects of the respective forces 
and retention times involved as deter- 
mined by the equipment operating 


theoretical knowledge, the major prob 
lems in measurement techniques, and Although some of these phases may 
the manner in which these may influ- appear as relatively trivial physical 
ence the design, development, and ap- operations in some instances, they may 
plication of dust collection equipment represent controlling performance conditions and size scale. This is 
limitations in others. For a general termed “basic parameter” in Table 1. 
Status of Theoretical Knowledge and ultimate rationalization of collec In the case of some mechanisms, the 

tion equipment design, it is essential magnitude of the forces involved is 
MECHADHEMS 1 OUST COUSCHION that all three phases be clearly recog influenced also by other factors, re 


The basic mechanisms operative in nized, as well as any interactions be- lated specifically to the mechanism 
any dust and mist collection device tween them. This will be illustrated These factors are termed “specific 
may be categorized into three distinct by some of the specific examples cited modifying parameters” and in combi- 
phases: (1) deposition of suspended in the subsequent discussion. nation with the basic parameter meas- 


particles on a collecting surface; (2) ure the over-all inherent effectiveness 


retention of the deposit on the sur A. DEPOSITION MECHANISMS of the mechanism. 
face; and (3) removal of the deposit Although the above combination of 


from the surface 1. Basic Mechanisms basic and specific modifying param- 


eters measures the inherent effective- 


ance reflects the net composite re ult ticles from a gas stream, it 1s neces- ness of each mechanism, the actual 
(or deposition efficiency that is realized in 


The over-all equipment perform In order to separate suspended par 


of these three phases. The particles sary to provide (1) a force 
must first be separated from the ga pseudotorce, such a momentum a specific application is also a function 
stream, which ultimately means de change), so directed as to cause a dif of additional factors related to the sys- 
position of the particles on a liquid or ferential motion of the particle rela- tem. The influence of these additional 
olid surface. Once the particles are tive to the gas, (2) a collecting sur factors may be described or measured 
deposited on the surface, they may not face upon which the migrating pat in terms of what may be termed “sys- 
be considered collected unless they re ticle can deposit, and (3) sufficient tem parameters.” These additional 
main there until intentionally re- gas retention to permit the particle to “system” factors and the correspond- 
moved, If, after deposition, the gas migrate to the collecting surface. ing system parameters are summarized 
stream reentrains the deposit, collec The six known mechanisms by in Table 1 and 
tion has not taken place. The final which suspended particles can be Equipment Geometry: Although the 


hase involves removal of »re “ausec ( . faces 
pha volves removal of the retained caused to deposit on surfaces are scale factor is normally incorporated in 


are discu sed below 


deposit from the collecting surface to summarized in Table 1. The inherent ef the basic mechanistic parameter discussed 
suitable storage or disposal. In some _ fectiveness of deposition by each mech- above, variations in geometric proportions 
instances, as in throwaway air filters, anism is measurable in terms of a are not. These may be allowed for by 


Table 1.—Summary of Mechanisms and Parameters in Aerosol Deposition 


| Deposition mechanism measurable in terms of 


Deposition Specific modifying System 
mechanism | Origin of force field Basic parameter porameters parameters 


Flow line ( , 
interception ¢ Physical gradient t D, ( N’,, ) Geometry: 


(D,,/D,), (D,,/D,), ete 
( 184 
k,,p,D bad 


| Flow pattern: 
Gravity N..# 
settling Elevation gradient rs 
Nye 
Nes 


Inertial 
deposition Velocity gradient 18uD, 


Diffusional 
deposition | Concentration gradient | uD, 


Electric field gradient ¢ 
Electrostati ee Surface accommodation 
jectrostatic 
precipitation 
b) induction 


Thermal 
precipitation Temperature gradient (7,/1), (7,/1).* (Np,), 


(e,,/¢,), * 


* Not likely to be significant contributors. 

t This has also commonly been termed “direct interception” and in conventional analysis would constitute a physical boundary condition im- 
posed upon particle path induced by action of other forces. By itself it reflects deposition that might result with a hypothetical particle having 
finite size but no mass or elasticity. 

t In cases where the body charge distribution is fixed and known, «, may be replaced with Q,,/5, 

** This parameter is an alternate to N,,, N,,, or N,, and is useful as a measure of the interactive effect of one of these on the other 
two. It is comparable to the Schmidt number. 

# When applied to the inertial deposition mechanism, a convenient alternate is (k,p,/18p N,./N, Ngo) 
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+ k,, 
is, 


respective ratios of salient dimensions to 
some characteristic dimension or by such 
terms as fractional solidity in the case ot 
filters or fractional free area in perforated 
plates or screens 

Fluid Flow Pattern: The basic mech 
amstic parameter imcorporates a gross 
allowance for flow velocities, but it does 
not allow for velocity distribution in the 
equipment. Such distribution effects may 
have a marked effect. Flow distribution ts 
determined not only by equipment geom 
etry but also by the characteristics of the 


ga For incompressible flow conditions 
(flow of liquids or gases at moderate to 
low velocities), flow patterns are meas 


urable in terms of Reynolds number for 
a given equipment geometry. Where gas 
compressibility becomes significant, the 
additional allowance may be incorporated 
through the Mach number Slip or 
molecular flow effects are measured in 
terms of the Knudsen number 
Particle-surface Accommodation: It is 
generally assumed, but not necessarily 
valid, that a particle will adhere once 
it contacts a surtace rhis is probably 
true for solids contacting solid surfaces 
at low contact velocities and possibly 
true for all liquid particles contacting 
liquid or solid surfaces. It is known, 
however, that at higher contact velocities 
olid particles do not all adhere to solid 
urfaces. In a recent study it was con 
luded that at high filter velocities only 
10% of colliding crystalline parti les ad 
hered to the filter medium. With large 
particles, adhesion must be slight relative 
to removal forces; otherwise pneumat« 
conveying would be impossible This 
raises the probability that in some cases 
the deposition phenomenon should include 
an “accommodation” coefficient which ts 
in turn dependent on the physicochemical 
properties of both the particle and the 


surtace 


In any collection equipment, all the 
above-mentioned factors are operative 
imultaneously and a general descrip 
tion of deposition efficiency would re- 
quire a functional relationship in 
terms of the various basic mechanisti 


parameter their specific modifying 
parameter and the various system 
parameters. Thus, the general case 1 


exceeding|y comple x In actual appli 
cations, however, only one or a tew 
mechanisms are outstanding or con 


trolling, and the performance can be 


closely approximated by reduction to 
the specifi controlling factor Refer 
ence can be made to the field of fluids 
handling for inalogou tus 
thon Here als the weneral case 1 
complex, involving effects of turbu 
lence, roughne hydraulic jump, slip 
flow compre ibility et Yet most 
ipplications reduce themselves to one 
or tw mple mec] ‘ n the 
fluids-ha dling cast wever, the 


FRACTIONAL COLLECTION EFFICIENCY, 9, % 
@ 


Fig. 2. Performance of inertial separation 
devices 


CYCLONE PERFORMANCE, N, (FOR CY 
FIGURE (20, PAGE 1024, JH PERRY, “CHEMICAL ENGINEERS 


1950) 

CURVE 2 RECTANGULAR JET IMPACTOR PERFORMANCE. 
(FROM RANZ WONG, IND ENG CHEM. 44, 


be kept in mind ir 


example, with filte 
velocity, the controlling mechanism | the case Ww 


probably diffusional 


ethciency curve for than for flow in 


ome claim to the con 
pli ible only for a tangula et 
lone of given geometry, give 
and given operating condition ince 
operate primar 
al mechanism, sucl 
resenting them a numbers corresp 
efhciency against 
on number 
equivalent of the 


entation piven in 


456 86 OO! 2 $3 456 B80! 
INERTIAL SEPARATION NUMBER, WN. 


mechanism may change operating conditior 
general mechanisn hould position concer net 
order to recognize eralization various other 
where this may occur. For as Reynolds numbers 
operated at high umed to be neg! 
tl cyclone 
usually inertial deposition. For opera in, diam. at normal 
however, it 1 tions. For units of 
Filter perform however i Reys 
ire entirely dif may be significant 


extreme velocity here that tor curvil 


called critical or trat 


literature present 0 number range is cé 
traight 


imply plot of For comparative pur 
against particle also shows the pert 


) (1 iyreemet 
lifferent concept 

{ n 2. Conditioning 

Dep ition mecl 


parti 


| 
‘ 
(ANDBOOK 
solar i ile 
uch a gen 
ctor uch 
ect a 
is 1s usually 
irver than 6 
atine cond 
er cdiametet 
wuber ettect 
be noted 
ferent for these car flow the se 
ranges, sitional Reynold 
called fraction: pipe 
collection efficiency ince data piven 
y tor re 
tors used for par ht 
As a first approxi | 
iy be looke upon ' 
It nteresting 
nertial separation 
ng / epa 
ictor of approx 
the ratio of 
method of pre the so-ca of turns” in th 
Perry’ Handbook (] where collec cyclone to that im the et 1} clos 
tion efficiency 1 hown as a function igreement actu unistantial 
of the ratio of parti le ve to a ‘ nee the mechat ! 1 derab 
called cut ive lhe ters N j re more complex thar isualized = by 
lated to the cut e ratio by mple number-of-tur concept It 
( D ver, the order-ot 
t betwee entirely 
appr 
Figure 2 shows the = 
(] replotte n tl 
simp! ition n dust olle n is A tractional yet 
possible only with a more or le re ilized in this fashion should be ap gmmmulate and equ ent tem 
tricted range of operating condition plicable to any ze cys e of the have been « ered ‘ t the - 
\s operating conditior change, the given geometric proportion and to any actual deposition efficiency that iy 
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be attained in a given application may 
be modified by proper conditioning of 
the particles or of the collecting sur 
face onic flocculation, for example, 
is not a deposition mechanism in a 
practical sense. It is, instead, a mean 
whereby small particles are built up to 
effectively larger particles that are 
more readily deposited by the action 
of one of the mechanisms discussed 
above 

If the particles suspended in a ga 
tream to be cleaned are originally in 
a flocculated state, passing the ga 
through a duct at high velocity may 
deflocculate them, making them more 
difficult to collect. Thus, a cyclone, 
which should theoretically give a 
higher collection efficiency at higher 
gas rates, may actually show a reverse 
trend when dealing with flocculated 
dust In this case the cyclone itselt 
is acting as a conditioning agent by 
deflocculating particles during the col 
lection proce In such cases, it 1 
not that the basi depo ition mechan 
isms are any different, but that an 
other process that reduces the effec 
tive size of the suspended particles 1 
superimposed on the deposition pro 
e 

Conditioning may take the form of 
condensing moisture on suspended 
particles in order to increase their size 
and make them more readily separable 
from the gas stream. This is feasible 
only with relatively low concentration 
of fine particles 

lhe question ol urlace accommea 
dation just discussed also raises the 
possibility of treating either particle 
or collection surfaces to increase mu 
tual adhesion. In viscous-coated att 
filters, for example, the fibers are 
coated with an oil, supposedly to pre 
vent reentrainment of deposited dust 
In the light of recent results, howevet 
it is possible that such a coating may 
actually serve an additional role in 
providing for enhanced initial ad 
hesion of particles to the surface dur 
ing the depo ition proce 

In the case of mists, passage of the 
mist-laden gas through a packing at 
high velocity may resu't in coalescing 
the mist particles into large droplets 
which are then readily collectable in 
a simple apparatus. The process in 
volves a deposition ot tine mist par 
ticles on the packing elements, with a 
subsequent reentrainment by the gas 
stream of deposited liquid in the form 
of coarser drops. The packing, while 
itself a collecting device, is actually 
acting as a conditioning agent for sub 
sequent collection devices. Another 
example in this category is the floccu- 
lation of carbon black particles in 
electrostati precipitators for subse 
quent collection in cyclones, 


B. SURFACE RETENTION 

The fact that particles are deposited 
on a surface no assurance that they 
are collected lo be collected, they 
must remain on the surface, at least 
tatu tically As in the case of the 
mist agglomerator just discussed, it is 
possible to have 100% deposition effi 
ciency with 0% collection efficiency 

The problem of retaining a deposit 
on a surface is basically one of having 
sufficiently high surface forces to 
counteract the dislodging tendencies 
of the fluid shear as it passes over the 
deposit. Heavy deposits in a filter may 
be dislodged more readily than light 
deposits. The attractive surface force 
on a thin deposit should be essentially 
the same as for a thick deposit, but 
the shearing force may increase with 
the thickne of the deposit. Thu 
thick or heavy de its in filters are 
more susceptible to dislodgement than 
thin or light ones. This poses the po 
tential of conditioning either particle 
or surface to increase deposit reten 
tion characteristics. In electrical pre 
cipitators, the gradual accumulation of 
a low conductivity dust on the collect 
ing electrodes results in a_ potential 
gradient build-up across the dust de 
posit. This results either in a reduced 
electrostatic field strength across the 
ya tream or in a disruptive dis 
charge across the deposit which dis 
lodges it. It is to raise the conductiv- 
ity of the depo it that so-called condi 
tioning is resorted to in operation ot 
electrical pre ipitator 


C. DEPOSIT REMOVAL 

In any continuous collection equip 
ment, some means must be provided 
for removing the accumulated deposit 
either periodically or continuously, In 
the case of bag filters it is this phase, 
rather than that of normal collection 
efficiency, that constitutes the primary 
engineering design consideration Al 
though deposit removal usually 1 


purely a problem of mechanical de 


ign, it must be considered in terms of 

over-all collection efficiency. For ex 
ample, in cyclone collectors, it 1s com 
mon to discharge collected dust 
through an outlet connected to a screw 
conveyor, a rotary lock, or simply a 
flapper valve. Depending on the pres 
ure in the cyclone and the air-tight 
re of the valve, cyclone collection 
efficiency can be markedly affected by 
relatively minute in-leakage of air at 
the dust di charge hopper 


CURRENT KNOWLEDGE 

As will be noted from the above, the 
basic understanding of the mechan 
isms by which collection equipment 
functions has been established, with 
the exception of the nature and mag 
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nitude of phenomena involving forces 
between particles or between particles 
and surfaces There are, however, 
many fundamental areas where more 
detailed quantitative information is re 
quired. It is only in recent years that 
any significant use has been made of 
classical hydrodynamics to arrive at 
over-all theoretical solutions for de 
positions on simple geometric bodies 
The flow pattern in actual collection 
equipment is usually too complex to 
permit such direct solutions. How- 
ever, the idealized solutions for simple 
systems are exceedingly useful as a 
guide in predi ting the nature and or 
der of magnitude of trends to be ex 
pected in actual equipment 

Deep bed filters repre ent an excel 

lent example of cases in which classi- 
cal hydrodynamics has been success 
fully used to arrive at rational equip 
ment design bases, which are probably 
more reliable than the ability to asse 
the basic conditions of any applied 
problem. Available data on the per 
formance of deep-bed filters have e 
entially confirmed theoretical predic 
tions regarding liquid or tacky aerosol 
particles or solid aerosol particles at 
low filtration velocities (4, 5, 10). At 
high filtration velocities however, 
urface adhesive forces play a major 
superimposed role. The lack of knowl 
edge of this phase is still a major de 
terrent to quantitative rationalization 
of collection of solid aerosols in high 
velocity filters. It is also a major ob 
stacle in quantitative prediction of 
filter life, where the density of aerosol 
deposit is governed to a large extent 
by the equilibrium between surface 
forces and fluid shear force 

Although theoretical olution 1s 
highly desirable, it is not essential to 
an engineering rationalization of the 
characteristics of collection equipment, 
and the available theoretical knowl 
edge is adequate to arrive at more 
rational solutions than have been 
achieved. Most available equipment 
investigations have been either highly 
superficial or restricted to such a spe 
cific application that no valid gen 
eralization of the results has been 
possible. From the standpoint of engi 
neering more economic collection 
equipment installations, reliable infor- 
mation of the following types is sorely 
needed : 

1. establishment of the controlling perform- 
ance mechanisms and limitations thereof for 
the various common types of collection equip- 
ment 

2. establishment of generalized quantito- 
tive engineering performance dota for the 
various common types of collection equipment 

3. establishment of optimum economic de- 
sign proportions ond operating conditions for 
the various common types of collection equip- 
ment. 


B 


objectives does 


Attainment of these 
not imply assembly of performance 


data on a wide variety proprietary 
equipment. Instead it calls for a criti 
cal quantitative evaluation of actual or 
simulated representative devices to es 
tablish important or critical perform 


ance trends over all potential operat 


ing conditions. Such data may not be 
quantitatively applicable to any spe 


cil 


proprietary equipment, but they 
should lead to a basis for criteria by 
which such equipment may be assessed 


in any and all applications 


Measur t Techni 
Any 


periormance, a 


q 
basic evaluation of equipment 
valua 


well as any 


tion of actual field condition is beset 


with a number of measurement prob 


lem ome of which are commonly 
recognized and some of which are not 
Particle size is probably the single 
most important factor in determining 


he Wa pec tie piece oT equipment will 


perform. The most salient measure 


th tl 


parti le 


ment problen ire associated w 


technique for determining 


size 


PARTICLE FLOCCULATION 


Particulate Nn gas suspension are 
flocculated to a greater or lesser « 
tent depending on the material, the 


eneral ize Talipge 
Flocculation 
most* pronounced with high 


concentration, the 
ind the prior treatment 
he come 


concentrations of particulates smallet 


than diam The performance ol 


the collection equipment cle pe ndent 


on the effective size distribution of the 


uspended particles and substantially 


ultimate or di 
Methods of 


used 


independent of the 


per ed size distribution 


particle size analysis commonly 


attempt to measure not the effective 


size of the parti les as they exist in 
the air stream but the ultimate or dis 
persed size distribution since this is the 
state. Thu with 


normally involved in 


only reproducible 
the many pitfall 

conventional methods of size analysis 
this thoroughly 


confuse the application to equipment 


added question may 


performance. To make matters worse 


tate of flocculation not a fixed 


quantity i may 
well be 
conditions of the 
Phis i 
son for the 


i given operation; it 
influenced by the operating 
itself. 
ngle major rea 
nflicti re ult 


equipment 
probably the 
many qf 
reported in the dust and mist collec 
To avoid thi 
therefore, to 


tron literature to date 


dilemma, it is necessary 
develop a mean ior 1 


effective size distribution of the par 


easuring the 
ticles as they 
The 
capable ol photographing aerosol par 
] of the first at 
In principle 


exist in the gas stream 
aerosol camera (2), a device 


ticles im silu, was one 


direction. 


tempts in this 


Performance data for salt-coke 


fume scrubbers (15 


Fig 3 


80 


70 


T 


NUMBER OF TRANSFER UNITS, N, 
T 


J 


10 
10 20 40 40 5 60 70 86090 
POWER INPUT, theor hp /(1000 cu ft /min) 

ti in ideal ution to the probl te ‘ \oen 
The aerosol came ha \ er, the t i 
toll d vivant ‘ ned’ lot t | 

1. tt has not yet been developed for use apy ut tive 
with particles smaller than 2, int in 1 to 
2. it involves relatively laborious counting 
procedures met it tia 

3. In most cases, to arrive at an effective ‘ ior mea eflective ‘ 
size from the standpoint of equipment per tribution ltering the 
formance, a separate measurement of particle tribution. The awe ever. not 
density is required an experimentally difficult eon develioned ¢ eve than 

In recent years a continuous ve range, particle _ srticulate 
Ol a gravity etthng chamber neentrat ndustrial 
successiully used ina nunile ust collect stios 
cations to measure the etiective inet 
tial parti le ze distributior | thi AEROSOL GENERATION 
device, a particle laden ya tream bo " | there ha heen a 
passed through a long hallow set yenel ei ed t 
thing chamber at a controlled rate and ird test dust h ca be ed t 
under streamline flow conditior | obtain at tive ‘ p equi 
ize distribution calculated directly ment per ance uch t ‘ 
irom a measurement of the deposit vive onl elative result ! ‘ 
yradient in the chamber. This cha be used t btain a but wile 
ber is restricted im its application t tions of the a ¥ h particle 
measuring effective size distribution ize may influence equipment perior 
in the range of | to 50g diam. unde: ance Consider the floccula 
laboratory conditions and probabl ; factor discussed ove. even the rela 
to 504 under field conditior Phe tive results may p ‘ leadit 
upper limit is set by inability rea lo obtain bett epreset 
ably to obtain treamline flow lor the effect | part ‘ ‘ ‘ pre 
inalyse at larger the lowe! per ‘ 
limit is set by the predominant ef ome insta t calle ictiona 
fects of convection currents and by efficiency curve hese are 
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usually from a comparison of the size 
analysis of the material fed to the 
equipment (or collected in the equip- 
ment) and that 
Results of this 

tive to the accuracy ol the respective 


escaping collection. 


calculation are sensi- 
size analyses. When one considers the 
inherent limitations of the size analy- 
sis methods used and the superimposed 
effects of flocculation, one must have 
implicit faith in his own ability to fair 
in order to arrive at a rea 


efficiency 


the data 


onably reliable fractional 


curve by this procedure 
The fractional 
however, a_ basically 


presenting performance data. It is only 


efhciency curve is, 


sound way of 


because of the limitations of current 
techniques, both in the original evalu 
the curve as well as in the 
application to field that 


this performance criterion has fallen 


ation of 
conditions, 
into disrepute in some areas. 

A far more reliable procedure is to 
use uniform or relatively uniform par 


ticles in obtaining the necessary test 
data. The particles in such suspen 
sions should also be essentially com- 
pletely dispersed. There are essen- 


tially two methods for achieving such 
One is the 
- condensation 


particulate 
controlled 
technique originally proposed by Sin- 
LaMer (16). This is cap- 


able of producing low concentrations 


uSpensions 
vaporization 
clair and 
of uniform particles in the size range 
maller than 5y 

Pneumatic atomization of solutions 
is another method by which relatively 
unitiorm particle suspensions can be 
Although this technique 
not yield entirely uniform parti 
cles, the uniformity is sufficiently good 
This technique is 


generated, 


doe 


for many 
useful for producing particles in the 
size range of 50 to O.lp, and possibly 


pur poses 


finer. Size control is also simpler in 
this technique than in the vaporiza 
tion-condensation process 


Aerosol 


tion-condensation technique have been 


generated by the vaporiza 


in evaluation of fil 


uecessfully used 
ter performance characteristics 
neither it nor the 


ever, pneumatic 


itomization technique appears to have 
been employed to any significant ex 
tent in basic studies of the perform 
ance characteristics of other types of 


consideration 


collection equipment. methods 
further 
utilization for this 
In other fields, the liquid analog has 
fully used to gas 
phase problems in cases in which di- 
rect with the 
presented problems that could be cir 
cumvented by using the liquid phase. 
Use of liquids for evaluating perform- 
collection 


warrant and 


purpose 
solve 


heen succe 


evaluation gas phase 


ance characteristics of 


equipment would circumvent the par- 
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ticle size problems because liquid sys- 
tems call for dealing with a 
larger particle size range. Since par- 
ticulate suspensions in liquids 


would 


can be 
stabilized whereas 


gases cannot, the entire problem of 


suspensions in 


flocculation can be avoided with 


liquids. Liquid systems will, however, 
introduce other problems which must 
be carefully analyzed before consider 
ing specific applications for this tech 
This technique is worthy of 
more detailed consideration. It has 
shown great promise in applications 
to cyclone performance made at Ohio 
State University. 


nique 


Potential Areas for Development 


A number of attractive avenues of 
approach to development of substan 
tially improved dust collection equip- 
ment can already be recognized today. 
Several years ago, Lapple and Kamack 
(9) compared the performance of a 
number of liquid scrubbing devices of 
widely varying design, using the same 
dust dispersions for each equipment 
They found that the design of a 
scrubber had relatively little influence 
on its collection efficiency and that the 
latter was primarily a function of the 
pressure drop through the entire 
scrubber. They suggested the 
possibility that the dominant factor in 


also 


determining the efficiency of a scrub- 
ber was the total power expended re- 
gardless of whether the power was in- 
troduced in the gas phase in terms of 
gas pressure drop, in the liquid phase 
in terms of liquid flow rate and pres- 
sure required for hydraulic atomiza 
tion, or by mechanical means. Subse- 
work has that this 
suggestion of a relation between total 
efficiency 
authors’ 


quent indicated 


power expended and was 


essentially correct. In the 
experience there have been only two 
situations in which a significant devia- 
tion from this relation has appeared to 
occur in the direction of improved 
collection efficiency 
consumption, The 
with a particular design of liquid-gas 
contacting device, and the second oc- 
crubber oper- 
conditions. The 


scrubbers 


ior a given power 


first situation was 


curred when the was 
ated under condensing 
relative performances of 
operating under condensing and non 
condensing conditions are illustrated 
Data are plotted in terms 
of total introduced into the 
scrubber vs. the of transfer 
The transfer units are 
and more 


in Figure 3 
power 
number 
units obtained 
a measure of efficiency 
clearly indicate the true increment of 
performance than itself. 
These data were obtained with several 
types of scrubbers operating on salt 
cake fume from a kraft paper mill re 
and are treated in 


efficiency 


covery furnace 
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more detail by Semrau (15). Both 
curves represent conditions in which 
the stack gases were at a temperature 
of about 300° F. and contained a rela 
tively large amount of water vapor 
The lower curve represents conditions 
where the stack gases were contacted 
with scrubbing liquor at the adiabatic 
temperature of approxi 
These are the normal 


saturation 
mately 150° F. 
conditions under which scrubbers are 
operated on kraft mill recovery fur 
The upper 


conditions in 


however, 
which the 


naces. curve, 
represents 
moist stack gases were contacted by a 
scrubbing liquor consisting of fresh 
water at a temperature of 70° F. or 
less. As may be noted, for the same 
number of transfer units, or efficiency, 
the contact with cold water reduced 
the power requirement for the scrub- 
ber to as little as one-third that re 
quired when operating with a_ hot 
crubbing liquor. Such 
power requirement for the large vol 


ume of stack gases involved would be 


a reduction in 


of major economic importance 

Soth the concept and usage of con- 
densation as a means of industrial 
dust collection are quite old. In recent 
years work has carried out in 
which condensation for this purpose 
was achieved by adiabatic expansion 
injection of 


been 


through a nozzle or by 
steam. The method 
however, is older, having been used in 
the Harz Mountains of Germany at a 
1909 (17). 
It should be that 
considerable scatter in the data repre- 
sented by the curves in Figure 3, and 
that the improvements obtained could 
of a large 


described above, 


silver smelter in 


noted there was 


only he dete ted on the basi 
number of points. Undoubtedly much 
of this scatter results from variations 


in effective size distribution of the 


dust generated in the furnace from 
time to time. Also, it may well be 
that the specific conditions under 


carried out 
the effec- 
condensation. In any 
tigation of 


which condensation is 


have a major influence on 
tiveness of the 
inve 


event, a systemati 


the process, utilizing dusts of a con 
trolled particle size and with adequate 
methods of measurement of particle 
size, may well reveal conditions under 
which substantially better performance 
than that indicated can be obtained 
Equally attractive opportunities ex 
ist in other dust collec- 
tion. For example, it is known that 
in bag filters the fabric itself can ex 
ert a marked resis- 
tance coefficient of the dust cake. Ade- 
quate knowledge of the factors respon- 
sible for this phenomenon might per- 
mit substantial reductions in the cloth 


methods of 


influence on the 


area required for bag filters 
Deep-bed fibrous filters have in re- 


cent years become widely used for 
involving light dust loading, 
such as in air conditioning. They can 
operate with high efficiencies on even 


situation 


fine aerosols and their first cost is at- 
They have not, how- 
found particular use for indus- 


trial problems where the higher dust 


tractively low 
evel 


loading results in prohibitively short 
hlter life. Development of practical 
means of cleaning these filters might 
well, however, introduce an economic 


industrial waste 


aerosols It is 


means of treating 


gases containing fine 
even possible that these filters could 


be used as inexpensive flocculators by 


operating on a continuous basis. This 
might be accomplished by designing 
them so that accumulated dust de- 


posits would shear off in a flocculated 
state for subsequent collection by cy 
clones or low pressure drop s« rubbers 

Inertial devices such as cyclones are 
the 
they can effectively collect by the par- 
pro 


limited in particle sizes which 


ticle accelerations which can be 
duced and by the restraining wall fric- 
tion. Many attempts have been made 
to increase these accelerations by me- 
but the 
method would 
attention 


membe rs, 
this 


considerably 


chanically driven 
potentialities of 
warrant more 


Such driven units have great potential 


for radical reduction of equipment 
size, weight, and cost when dealing 
with submicron materials, factors 
which are of especial interest in air- 


craft applications. 


The dust escaping from electrostati 
precipitators 1s generally flocculated to 
some degree, and in some instances 
the escaping dust re snow 
fall. These 
to offset the advantages gained in re 
duced emission by the use of the pre 
the 
flox S may 


embles a 


snowing conditions tend 


cipitator since settling rate ol 


these large considerably ex 
ceed that of the original dust disper 
sion. These flocs presumably occur a 
a result of the shearing of deposits off 
Where this problem 1 
serious, it might be well to design the 
precipitator primarily as a flocculator 
and therefore the 


the electrodes. 


to reduce the size 
cost—of the precipitator, as has been 
done in carbon black collection appli 
cations Much 
known, however, 
of surface retention and deposit re 


more needs to be 


as to the mechanics 
construction 


mov al befor e 


can be accomplished and systems de 


optimum 
signed with confidence 
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Notation 


Any consistent system of units may be used; 
the absolute metric (c.g.s.) system is shown by 


woy of illustration. 


B, = cyclone inlet width, cm 

c specific heat of gas, (cal.)/(* C.) 
(g.) 

7 specific heat of collecting body, 
(cal.)/(° C)(g.) 

Cap = specific heat of particle, (col.) 
(* C.)(g.) 

Dd, characteristic dimension of col 
lecting body or device, cm. 

D.,, Ore other characteristic dimensions of 

collecting body or device, cm 

D, slot width for rectangular jet im 
pactor, cm 

D, = characteristic particle diameter or 
dimension, cm 

D,. particle cut size, cm 

Dd, diffusion coefficient for particle, 
8q.cm./ sec. 

Re Stokes-Cunningham correction fac- 
tor, dimensionless 

k, thermal conductivity of gas, 
(cal.)/(sec.)(sq.cm.)(° C./em.) 

k,, = thermal conductivity of collecting 
body, (cal.) /(sec.)(sq.cm.)(° C./ 
cm.) 

k,. thermal conductivity of particle, 


(cal.)/(sec.)(sq.em.)(° C./em.) 


= equivalent number of turns made 


by gos stream in cyclone, di 


mensionless 
Ny, Knudsen number, (A/D,), di 
mensionless 
Nuys Mach number, dimensionless 
Np, Prandtl number di 
mensionless 
Reynolds number D,u p/p), di 
mensionless 
interaction number 18 
dimensionless 
N,, = diffusional separation number, di 
mensionless 
electrostatic-attraction separation 
number, dimensionless 
electrostatic-induction separation 
number, dimensionless 
N,, = flow-line separation number, di 
mensionless 
N,, gravitational separation number, 
dimensionless 
N,, inertial separation number, di 
mensionless 
N,, = thermal separation number, di 
mensionless 
N, number of transfer units 
In (1/01 n)|, dimensionless 
Q,, = electrical charge surface-concen 
tration, covlombs/sq.cm 
Q, electrical charge on particle, 
covlombs 
T characteristic temperature of gos. 
°C. abs. 
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T, = choracteristic temperature of col- 
lecting body, © C. abs 

I, characteristic temperature of par 
ticle, C. abs 

cyclone inlet velocity, om./sec 

jet velocity, cm./sec 

v, characteristic velocity of gas in 
equipment, cm./ sec 

uv, free settling velocity of particle 
under action of gravity, om 
sec 

gos viscosity, pone 


p gos density, g./c 
porticle density, g./ce 


p 
permittivity of free space, (cov 
lombs)"/(dyne)(sq.cm.) 

4, dielectric constant of body, di 

mensionless 

5, dielectric constant of particle, di 
mensionless 

characteristic potential gradient 
ot collecting surface v/om 
or (dynes/couvlomb) 

} mean free puth of gas molecules, 
cm 

‘ fractional volumetric solidity (for 
granular or fibrous beds), di 
mensionles: 

a fractional free area (for screens, 
perforated plates, grids), di 
mensionles. 

" fractional collection efficiency, di 


mensionless 
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STATISTICAL ANALYSIS in a 
POLYMERIZATION PROCESS 


Lowis A. Pasteelnick 
and William B. Leder * 


The M. W. Kellogg Company, 
New York, New York 


A process study carried out in the manufacturing plant 
differs from a laboratory or pilot plant experiment. In an 
investigation of the polymerization process described in 
this paper the criteria used to decide upon the variables 
to be investigated were different from those the laboratory 


scientist would select. 


here are several criteria that the 
turing engineer can em- 
ploy to help him decide on the variables 
to be studied in a plant, One is whether 
the variable can be controlled without 
plant operating 


in the ex 


major changes in 


equipment. As an example, 


periment described here it was known 


that polymerization temperature varia 


now with Minnesota 
Jersey City, 


* Both authors are 
Mining & Manufacturing Co., 
New Jersey. 


Fig. 2 


RECYCLE MONOMER 


> 
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tion would affect the product, but 
costly plant 
equipment would have been needed to 
control the better. Thi 
variable was relegated to the labora 
tory lor investigation 


changes in operating 


temperature 


The plant experiment should take 
place with the minimum curtailment of 
production schedules. Those variables 
which might affect product quality 
severely enough to cause the produc 
tion of a large amount of out-of-speci 
fication product should be examined in 


the laboratory. The cost of plant scale 
experimentation heightens the need for 
efficient experimental design, with the 
fewest experiments being run to gain 
the desired information 


Process Description 


The polymerization process (Figure 
2) uses a fluorocarbon monomer as a 
starting material. This freshly made 
monomer is mixed with recycle mono- 
mer from the polymerization section 
and purified and this purified monome: 
is stored and used as the manufactur 
ing process requires 

Monomer and catalyst are charged 
to the reaction vessels and the polym 
erization is allowed to proceed. Un 
reacted or recycle monomer 1s recov- 
product is 


and the polymer 


transferred from the reaction vessel to 


ered 


Table 1.—Results 


Blend ratio | 


Catalyst 


concentration Conversion 


0.5 
—2.3 


15.2 


Blend ratio 2 


Conversion 


17 
3.6 
0.4 
0.7 
—09 
3.3 
3.2 
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q 
— 
MONOMER MANUFACTURE 
—15 2 
2 
1 
! —24 —6 —4 
09 1 2 
MONOMER PURIF FKCATION —2 
1 
ZX 11.5 —18 1.8 —15 
2x 32.17 272 38.44 273 
—09 0 0.7 
0.4 —0.7 0 
MONOMER BLENDING 0.0 1 —0.3 2 
2 0.3 6 0.4 1 
—29 —4 0.3 3 
1 2 17 2 
2.1 3 0.1 
=x —0.1 0.6 15 
POLYMER! ZATION 15.09 66 4.22 83 
1.4 7 0.1 2 
0.7 1 06 0 
1.6 6 —23 
3 27 16 
1.2 3.2 —1 
1.3 3 —3.5 
CATALYST 0.3 —2 3.9 10 
big POLYMER =x 9.2 21 3.6 6 
=x" = 135 45.92 226 


dryers. The dried polymer is weighed, 
rhe recycle 
with it certain by 


sampled, and evaluated 
caric 
the 


monomer 
products of 
may be 


some ol 
which The 


recycle monomer is purified for reuse 


process, 


contaminants. 


Experiment 


The experiment was designed to an- 


swer the question whether the ratio 
| 


oi fresh to recycle monomer in mono 
mer blends affected the polymerization 
conversion or any of the product quali- 
tie Phe blend used in the ex- 
periment were at the extremes of prob 


ratios 


able plant operating conditions 
rhe the effect of 


which was investigated was the level 


second tactor 


ol catalyst concentration in the mono 


mer at the start of polymerization 
Variations in the catalyst concentra 
tion over a broad range do affect the 
conversion and the molecular weight 
of the product. Since the product 
molecular weight specifications are 


concentration 
small 


the catalyst 
variation was held within a 
range. The plant operating concen- 
tration was placed at the center point 


narrow, 


and the experimental catalyst concen 
trations were placed on both sides of 


the standard level. The effects of this 
variable as well as the other one 
studied were measured by two re- 
sponse (1) conversion and (2) 
ZST, a measure of the apparent 
molecular weight of the polymer 
Because of the relatively narrow 
range over which one can usually 
manipulate the independent variables, 
the magnitude of the responses may 


be small. It is, therefore, necessary 
to replicate or repeat the experiment 
variance 
is available from previous data, then 
the number of replications needed for 


a given confidence in the conclusions 


If an estimate of the proce 


can be calculated 
Seven polymerizations were run at 


Table A. 
Blend 
Ratio Catalyst Concentration 


statistics 


Table 2.—Analysis of Variance of Conversion Dota 


Catalyst Concentration 


Row totals 


2 


Blend Ratio 


0.1 2.4 
2 18 06 36 24 
Column totals —13.3 05 12.8 0.0 
Correction term 0 
N 42 
Total sum of squares ZX, CF. 151.36 
Sum of squares for blend ratio 2.4) + (2.4) 0.55 
21 
Sum of squares for catalyst concentration 13.3) + (0.5 12.8 24.36 


Sum of square for catalyst concentration X blend ratio interaction 


(—11.5)* + 0.1)* +. (9.2)" 4 1.8)° + (0.6)° + (3.46 055 24.36 8.44 
7 
The two degrees of freedom asociated with catalyst concentration have been partitioned (5 
as follows: 
A. For linear term 
Products of 
Linear Column coefficients and 
coefficients totals column totals 
1 13.3 13.3 
0 0.5 0.0 
1 12.8 12.8 
26.1 
Mean square for linear term (—26.1) 24.33 
+ (—1) 
B. For quadratic term 
Products of 
Quadratic Column coefficients and 
coefficients totals column totals 
1 13.3 13.3 
2 10 10 
1 12.8 128 
15 
Mean square for quadratic term (1.5) 0.03 
14) 1)" + + (—1)*} 
Degrees of Sum of Mean 
Source of variation freedom squares square f Pa 
Blend ratio 1 55 55 16 4) 
Catalyst concentration 
Linear term 1 24.33 24.33 701 4) 
Quadratic term 1 03 03 01 41 
Interaction 2 8.44 422 122 32 
Error 34 118.01 3.47 
Total 39 151.36 
Slope of conversion line . {12.8 — (—13,3)) 0.93 = 
14)(2 catalyst increment 
28 
95% confidence range of slope X 352)(2.03) +072 


0.21 to 1.65 


95% confidence interval 


53, No. 6) 7 


CHEMICAL ENGINEERING PROGRESS, August 1957 (Vo! 


1 2 3 
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each monomer catalyst condition ac- 


cording to the plans as shown in 


Table 3.—Analysis of Variance of ZST Data Table A. 


Catalyst Concentration 


Blend ratio 


1 
2 


Column totals 


(—13)* 
N 42 


4.02 


Correction term 


=x,’ — C7. = 1055 — 4.02 1,050.98 


Total sum of squares 


(11)? (—24)? 
21 


Sum of squares for blend ratio 4.02 29.17 


(—33)? + (—7)* +- (27)" 
14 


Sum of squares for catalyst concentration 


Sum of squares for catalyst concentration X blend ratio interaction 


4.02 


Results obtained in this experiment 
for conversion and ZST are presented 
in Table 1. From the authors’ knowl- 
edge of the process, two of the original 
data values were judged to be spuri- 
ous. For those two values that were 
judged out of line, the average value 
of the subgroup in which each oc- 
curred was substituted and the degree 
of freedom associated with each ad- 
justed value was subtracted from the 
total degrees of freedom in the analysis 
of variance (1). By this method the 
residual variance is minimized and al- 
lows completion of the analysis as 
though the original data were balanced. 
An estimate of the standard deviation 
was obtained by computing the range 
of each subgroup of seven, by finding 


(—~18)* -4- (8)* +4- (21)? 4+ (—15)* +- (6)’ 
7 


29.17 + 129.33 + 4.02) 25.33 the average range, and by dividing by 


the appropriate d, factor (2). Esti- 
The two degrees of freedom associated with catalyst concentration have been partitioned (5) mates of standard deviation obtained 
aineenn were 1.3 units of conversion and 49 
units of ZST. Since it is generally 
safe to round data to one quarter of 
the standard deviation (3), the values 
for ZST were rounded to the nearest 
10 units. No savings in computation 

! —33 time would have been obtained by 

0 rounding the conversion data. 

To aid further in simplifying the 


60 analysis, the data were coded by sub- 


A. For linear term 


Products of 
Linear coefficients and 
coefficients column totals 


F tracting the grand average from each 
(— 128.57 value. In the case of the ZST data 
+ (—1)") 


Mean square for linear term 
each value also was divided by ten. 


Subtracting a constant from each value 
has no effect on the variation, but 
dividing individual values by a con- 
stant has the effect of dividing the esti- 
mates of variance by the constant 
squared. Data in Table | are the coded 


B. For quadratic term 


Products of 
coefficients and 
column totals 


Quadratic 
coefficients 


an 33 
and rounded values 
ee Details of the analysis of variance 
=" for conversion are shown in Table 2. 
, The numbers in the six boxes repre- 
; — . sent the algebraic total of the seven 
14[((—1)" + (2)° + (—1)") values of the particular combination 
of blend ratio and catalyst concentra- 
tion. ZX? represents the sum of the 
squares of each of the 42 data values 
Send ratio . se 29.17 A description of the calculations for 
Catalyst concentration 
Linear term . 128.57 the 
Quadratic term 76 variance of this type can be found 
Interaction 25.33 in the literature 4, 5). 
.. 867.14 Table 3 represents the details of 
Total wee j 1,050.98 the analysis of variance for ZST. The 
procedure used 18 exactly the same as 


Mean square for quadratic term 


Degrees of Sum of 
Source of variation freedom squares 


general case in an analysis of 


10 nite that for the conversion data 
{27 — (—33)] = 21.4 


(14)(2) catalyst increment 


28 


Slope of conversion line 
Conclusions 

The effect of catalyst in the range 
studied is to change conversion at the 


rate of 0.93+0.72 units per incre- 
(9.54)(2.03) 


95% confidence range of slope = 


ment of catalyst concentration change, 
where +0.72 units represent the 95% 


confidence range. The 95% confi- 


AAA, lence interval is the length of the in- 


95% confidence interval: 2.0 to 40.8 
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4 
Pe 1 2 3 Row totals 
—18 # 21 
~15 —15 6 24 
-33 27 —13 
totals 
: 


terval which covers the true value in 
95% of the cases in which it is used 
The effect of catalyst in the range 
studied is to change ZST 2142194 
units per increment ot 
centration change, where +19.4 units 
represent the 95% confidence range. 
a plot of the data 
The that 


so well is 


catalyst con 


Figure 1 shows 
tor conversion and ZST; fact 
a straight line fits the data 
attested to by the small value for the 
quadratic portion of the catalyst sums 


rd 


well for the varia 


of squares. In other wi the linear 


term accounts very 
tion due to changing catalyst concen 
tration 
Neither 
significantly 
blend 


In terms of pl 


conversion nor was 


ZS1 
afiected by monomer 
ratio 
operating condi 
nclusion is 


needed to con- 


tions the most important ci 
that no special care is 
trol the blend ratio of fresh-to recycle 
monomer in the purified feed to the 
A 


ve 
range 


polymerization section nd con 
1s that, in the 


catalyst 


clusion studied. 


changing concentration 


changes both conversion and ZST in 
the same direction. This means that 
when advantage is taken of the in 


crease in 
creasing 


conversion afforded by in 


catalyst concentration, a 


higher ZST is to be expected 
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Fig. 1. Graphs of catalyst concentration vs 


conversion and catalyst concentration vs. ZST 


A statistical engineer relates for CEP readers some inter- 
esting facts on statistical methods and quality control in 
Attacking a problem by 
graphical representation, the author claims, is as important 
as the mathematics involved. It is his experience that plant 
people go along with any method which they find helpful 
in arriving at a solution of their problem. 


a small chemical company. 


Harold Davidson 


five years ago quality 
Metal & Thermit Cor- 
carried out in the tradi 


about 


ntil 
control in 


poration wa 


tional tashion The chief chemist at 
each plant observed the quality of 
products produced day by day and 
called attenson to anything he con- 


After a prelim 
edu 


sidered unsatisfactory 
inary period of preparation and 


ation, a company wide quality con 
trol 
modern 
lished 


trol 


head of the 


organization, 
tati 
The 


who is the staff adviser to 


emphasizing use 


tical methods, wa 


e tab 
con 
the 


department 


director of quality 


manulacturing 


audits quality operations and provides 


technical consultation on the use ofl 


modern quality control tool 


With this operation now on a for 
mal and routine ba necessary re 
ports are submitted at monthly, quar 


All prod 


terly, and annual interval 


* Mr. Davidson is now with Merck & Com- 
pany, Rahway, New Jersey, as engineering 


statisticion. 


Metal & Thermit Corporation * 


ucts 
process control chart 
The program i 


as 


or 


organization using liaison channels of 


chart basi 


also being used 


are on a control 


carried out a 
possible by the lox al plant chemist 


upervisors of quality control 


communication 


Statistical Quality Centro! Tools 


PRODUCTION CONTROL CHARTS 
Phe 


production control charts are 


Metal & Thermit Corporation is a pro 


ducer of ao number of specialty and 
premium chemicols. These include or 
gonic and inorganic tin chemicols, 


antimony chemicols, metals and alloys, 


industrial thermit, industrial coatings 
ond finishes, and plating compounds 
Operations are carried on at chemical 
Town 


and 


plonts ot Rohwoy, Piscataway 
ship ond Carteret, New Jersey 


East Chicago, Indiana 


CHEMICAL ENGINEERING PROGRESS, 


STATISTICAL 
QUALITY CONTROL 
in a 


CHEMICAL PLANT 


considered the keystone of quality 
operation Most of the processes are 
batch and it has been tound hanchest 
to set up the chart howing result 
by batch and using the moving range 
method to calculate control limit It 


out that this method is easy to 
understand and figure out, and it gives 
limut 


make ense to 


tur! 


for variable which 


pro 


the who use 


ople 
ipplhied to 
ion al 


ut trends 


wove 


il -« 


lhe 


nm contr ] more than one ate 


proce a 


ture 
for both mar iyetmient ind pt 
follow thar 


ures would be 
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—_—X—X!_| | 
1. 
3. 
‘ 
4 
| 
5. 
| 
+ 
On 
lach 
= trol 
ucce 
ee) ave are considered a hasis for action 
_ 
The control hart rive a clear pr 


When the process is controlled, it 
has been found suitable on occasion to 
test and control by composites, which 
are treated in the same way as an 
average (the allowable control limit 
are tightened). If a composite is out 
of control, the individual components 
are tested. If an individual batch is 
also out of control; individuals are 
tested until process control is ones 
more established. This means that 
more tests are made when there are 
igns of trouble 

The charts are used also to make 
advisable adjustments in specifica 


tions Sometime the specification 
are found to be narrow compared to 
process capability. Since unrealistic 
pecifications are demoralizing, ap 


proval ts sought from the sales depart 
ment to broaden the specification 

Conversely, if the sales department r 

quires tighter specifications, accommo 
dation can be made if proce capa nh 
ties permit. Otherwise, the blending 
rework, or scrapping required to meet 
the tighter pecihiications can be calcu 
lated. Management can then base its 
decision on the economics involved. 
lo keep the charts up to date, the 
control limits are reviewed and re 
vised once a year, or more frequently 
if a cistinet change in proce ng o« 


eur 


2. PROCESS CONTROL CHARTS 


‘The position is taken usually that a 
controlled product means a controlled 
proce and, therefore, priority is 
given to proce control chart 

Since the importance of different 
proce control points may change 
with time, these charts are introduced 
and discontinued at the option of the 
plant chemist, subject to review and 
consultation with the director of qual 
ity control 


3. SAMPLING AND ACCEPTANCE 
PROCEDURES 


A. Compositing 


Reduction of testing frequency by 


@ The moving-range method consists of 
taking the absolute difference between the 
results of analysis on a batch and the batch 
immediately following it. The average of 
these absolute diflerences (involving about 30 
batches) is multiplied by 2.66, and this figure 
is added to the process average to get the 
upper control limit, and subtracted from it to 
get the lower control limit 

@ When manufactured material is perfect, 
shipped material also is perfect, whether 
tested or not. When manufactured material is 
completely defective, a testing program will 
reject every lot, so that no defective material 
is shipped. Somewhere between these two ex 
tremes, a given testing program will let 
through a maximum percentage of defective 


compositing is something that can be 
done in the chemical industry, al 
though rarely elsewhere. In the com 
pany under discussion here, it was 
found possible to reduce testing this 
way and yet control the risk of pass 
ing off-grade material. This was dis- 
cussed briefly under control charts. 


B. Destructive Testing 


One or two cases of destructive 
testing have been recorded and an at 
tempt has been made to set up the 
testing program on an average out 
going quality limit basis with a var 
iables-type test, if possible 


C. Allowance for Within-batch Variation 
Such allowance is not often a prob 


lem in chemical industry but occasion 


ally it confronts the company. In 
those case a calculation 1 made of 
the number of samples required to 


limit the allowable error of the re 


ported batch analysi 


D. Reduced Testing Frequency 


Reduced testing frequency means 
testing every fifth batch, for ex imple 
This is done on analyses considered 
relatively unimportant In general 


pret rence viven to compo iting 


4. STATISTICALLY DESIGNED EXPERIMENTS 


These statistically designed experi 
ments are used on process improve 
ment studies or on the development 


of new processes 


A. Factorial 


The factorial design especially 
with fractional replication, has been 
used frequently. The experiment is 
planned after discussion between plant 
personnel and the statistician. Organ 
izing the experiment into blocks to 
pick up changes with time or unex 
pected introduction of additional var 
iables has turned out to be particu 
larly important 


‘APPENDIX 


material, This is the average outgoing quality 
limit 

@ Factorial designs are experimental plans 
which involve testing all combinations of sev 
eral variables. Usually, two conditions of each 
variable are considered so that the total num 
ber of combinations is 2", where n is the num 
ber of variables studied. Fractional replica 
tion is a more economical plan; the number of 
experiments required can sometimes be di 
vided by some integral power of 2 without 
loss of desired information 

@ Mathematics of the following experimen- 
tal procedure has been worked out: 


1. A test is run, and a result obtained 


2. By reference to the appropriate tables, 
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B. Sequential 


Although one or two sequential 
tests have been set up, they have not 
been used. It appears that the time 
lag between making the test and ob- 
taining the result interferes with the 
usefulness of this type of test 


C. Box Type (Optimization) 


The company hopes to find the box 
type of experiment useful. Recently 
two such plans were designed, but the 
testing and analysis have not yet been 
completed 


D. T-Test Experiments 


A simple comparison between two 
operating conditions is known as the 


T-test experiment 


5. CORRELATION ANALYSIS 


Frequently requests are made to re 
view past production data for any re 
lation hip between operating variable 
and result The yield of useful infor 
mation is low, but its potentialities 
cannot be ignored (On one occasion 
a usetul relationship was discovered 
between raw material formulation and 
product purity. In another case, an 
unexpected relation hip between raw 
material purity and product yield was 


found 


Comment 


e By actual use it was found that 
tatistical methods and statistical qual 
ity control are profitable even in a 
relatively small chemical company 

e Results obtained should be evalu 
ated on their own merits regardless of 
the means used to obtain them. It i 
better to work with fairly rough and 
approximate mathematical models than 
to get too wound up in refinement 

* Team work, whi h means close co 
ordination between the statistician or 
quality control man and operating per 
sonnel, is essential to the uccess ol 


any such program 


one of the three following decisions is 

reached 

a. The result (in conjunction with the 
results of any prior tests) establishes, 
with a particular probobility, that 
the experiment is an improvement 
over some standard 

b. The result establishes, with ao por 
ticular probability, that the experi 
ment fails to improve over standard 
by as much as some given quantity 

c. No conclusion can yet be reached, 
ond at least one more test is re 
quired. 


This type of procedure is called a sequential 
test 


ra 


temperetures. 


Ames 
W mes 3010" 


(PART 3) 


(Conclusion ) 


Thermal insulations 


The flow of heat through insulation 
usually involves simultaneously two or 
more of the basic mechanisms, radia- 
tion, gaseous conduction, and solid con- 
duction. Where radiation is significant 
the properties of the boundary surfaces 
are important. Also the insulating 
medium may be inhomogeneous, as in 
porous solids. Consequently the over- 
all heat transfer is a property of the 
system, not merely of the material of 
which the insulating medium is com- 
posed. In this section attention is con- 
centrated on the physical properties 
that determine the effectiveness of an 
insulating system. The principal classes 
of insulations are (1) high-vacuum re- 
flective insulation (Dewars), and (2) 
porous media (foams, fibers, powders). 


HIGH-VACUUM INSULATION 


This type of insulation, typified by 
the Dewar vessel, consists of an evacu- 
ated space between good-reflecting sur- 
faces. The heat transfer is usually pre- 
dominantly by radiation, but there may 
be significant conduction by residual 
gas. The radiation emitted by each 
surface is proportional to its emissivity, 
while the absorption by each surface of 


A 
mes 


radiation originating at the other ts 
proportional to its absorptivity 
radiation having an energy-wavelength 


of the other 


lor 


distribution characteristic 
surface and its temperature. In cryo 
genic applications the two surfaces are 
usually at different tempera 


tures, and since the emission of radia 


widely 


tion varies ideally as 74, the emission 
from the colder surface will usually be 
Thu the 
change of radiation will depend on the 


quite negligible net ex 


emissivity of the warmer surface and 
the absorptivity of the colder surface 
for the radiation emitted by the warm 
surface. In practice, the terms emissiv 
ity and absorptivity 
changeably for 
will be done hereafter 


Figure 7 shows the distribution by 


are used inter 


and brevity the same 


wavelength of the radiant energy from 
black bodies at some selected cryogenic 
It will be noted that the 
preponderance of the energy is in the 
Strictly speaking the emis 


temperatures 


infrared 
sivities and absorptivities that have 
been discussed here should have been 
prefixed “total” to indicate that each is 
an average of spectral emissivities 
(i.e., those applying to a given wave- 
length only) weighted according to the 
distribution of the 


Fortunately, metals 


pectral energy 
radiation involved 
have fairly constant spectral emissivi 
in the infrared, and as a result 


total 


thes 


their emissivities are 


approxi- 


Fig. 7. Spectral energy distribution curves for black bodies at cryogenic 
(W is the power r 
of 1 sq. em. in @ wavelength interval of | micron 
ere approximately the normal boiling points of nitrogen, hydrogen, 
ond helium. Coordinates of the maximum ot 4* ore shown in the box, 
the curve for 4° K. being for below the range of this plot.) 


R. J. Corruccini 
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diated h pherically from an crea 


76, 20, and 4° K. 


Cryogenic Engineering Laboratory 
National Bureau of Standards 
Boulder, Colorado 


PROPERTIES 
OF MATERIALS 
AT LOW TEMPERATURES 


is the spectral emis 


the 
and are approximately constant 


mately anne 
ivitie 
for raciation characteristic of any tem 
perature at or below ambient. It is 
this characteristic that permits the use 
of the terms “absorptivity” and “emis 


ivity interchangeably for a given 
surtace 

In addition to the distinction betwee 
tral and total emi there is 


per sivitie 


a further ubdivision into 


measured it normal incidence and 


between 
In heat 


those averaged over all angle 
normal and grazing incidence 


ex tended 


transfer between urfaces it 
is the latter or “hemispherical” emis 
ivities that are applicable. However 
the difference between the two kinds 
can be at most a factor of one third 
(29) for clean surfaces and is usually 


calculation: 
that 


ignored nm engineering 


if the lar pe 


because ¢ uncertainties 

can exist due to surface contamina 
tions, the presence of complicated shape 
factors, ete. Unfortunately, the differ 
ence 1s greatest tor the case of greatest 
practical interest, namely, where the 


emissivity is small 
emissivities of a 
76-77° K 


room 


Hemispherical 


variety of surfaces at for 


radiation characteristic of tem 
perature have been determined by Fulk 
Key 0) and Zimmermann 


A compilation 


and nolds ( 
(31) 
temperatures appears in a 
book (32). In Table 4 minimum re 


including other 


new hand 
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Table 4.—Selected Miniraum Total 
Emissivities * 


Temp, “K 
20 77 300 


Copper 0.008 0.018 
Gold 01 02 
Silver 008 02 
Aluminum 018 03 
Magnesium 07 
Chromium 08 08 
Nickel 022 04 
Rhodium 078 
lead 036 05 
Tin 013 05 
Zine 026 05 
Brass 035 
Stainless Steel, 

188 048 08 
50 Pb 50 Sn 

solder 032 


Glass, 


Surface 


paints, 

carbon 
Silver plate on 

copper 013 
Nickel plate on 

copper 027 033 

* Actually absorptivities for radiation char 
acteristic of 300" K. Normal and hemispherical 
values are included indiscriminately. 


Table 5.—Approximate A 
Coefficients 


He H, 
03 03 


06 0.5 
06 


corded values of emissivity are given 
elected 


] xcept for the last two en 


from the above ource for 
material 
tries, values at different temperatures 

different 


results are not 


ire by investigators, so the 
miutually 


consistent or the lowest that might be 


necessarily 

attained 
These data 

iollowing generalizations 


and others lead to the 


1) The lowest values are obtained with the 
best electrical conductors. 
The emissivity decreases with decreasing 
temperature but is not a steep function of 
femperature 
Alloying a metal increases its emissivity. 
| The emissivity is increased by treatments 
such as mechanical polishing which result 
in work hardening of the surface layer of 
metal 
The apparent emissivity of good reflectors 
is increased by surface contamination. 
Visual appearance (i.e., brightness) is not 
a reliable criterion of good reflectivity 
(low emissivity) for cryogenic applications. 
This is because (a) the visual test utilizes an 
entirely different range of wavelengths in 
which the emissivities do not necessarily 
maintain the some relative standings as in 
the infrared, (b) specularity of reflection is 
not advantageous where minimum heat 
transfer is the consideration, and (c) mul- 
tiple scattering at surfoce defects with 
corresponding rise in the effective local 
emissivity is less the longer the wavelength. 


Generalizations 2 to 4 are closely re 


lated to 1 inasmuch as the electrical 


398 


CHEMICAL ENGINEERING PROGRESS, August 1957 (Vo! 


istivity usually increase 


rature, wunppurit il 
ory that permits quantitative! 
caleulatior 


absorptivitie la 


hieved only in 


recent yea! 

lLiowever, because of the strong 
influence of surface contaminants on 
ivity, it will usuall 
to attempt 


the app arent 


not be worthwhile accurate 


industrial 


estimation of emi 


urfaces from the electrical resistivity 


of the bulk metal in cases where experi 


lac king In 
tabu 


mental emissivities are 


tead, a rough guess based on 


lated value of emissivity for sub 


tances of similar electrical resistivity 
ill be all that is justified tor 


neering purposes 


eng! 


reflecting surfaces can be 


(,00d 


achieved in several way 


application of aluminum foil. 

This can be 
applied to nonmetals and chemically inert 
Spray tech 


chemical deposition of silver 


metals such as stainless steels 
niques can be used for large surfaces 


electroplating of silver or gold. The emis- 
sivity will approach the bulk emissivity of 
the plated metal os the plate thickness in- 
creases. For example, data on thin films 
of gold (32) suggest that the bulk emissiv 
ity is achieved at a thickness of the order 
of .001 in. However, a foil 00004 in. thick 
had an emissivity only about twice os great. 
utilizing where available potentially good- 
reflecting substrate metals, e.g., copper or 
aluminum sheet or plate. Surface cleaning 
procedures that 
should be used, e.g., solvent cleaning or 


avoid work-hardening 


electropolishing. The contaminants to be 
removed will usually be oxides or films of 


oil or grease 


Dewar is 
molecules 


lhe 
usually 


residual gas in a 


so rarified that the 


undergo more 


thar vitl 


frequent 
the wall 
eat conduction 

the Knudsen equatior 


cule” conduction | 1 not 


oniyv the 


propertic 
the extent to which the gas molecule 


come to equilibrium with each wal 


during collisions [he latter is de 


cribed by the accommodation coeth 


cient, a fraction which depends on the 


properties of both gas and wall and 


which tand in almost exactly the 


ame relation to gaseous heat conduc 


tion at low pressures as the emissivity 


heat 
literature on 


does to radiation translier The 


limited accommodatiot 
coefficients is summarized by Parting 
ton (34), and the approximate value: 


in Table 5 are derived from low-tem 
Kee om 
and Knudsen 
platinum Keesom 
that the 
oefficient is bound 
film of the 
surtiace 


tence d 


perature experiments by and 
Schmidt (35) using glass 
(36) using and 
schmidt suggested 


the accommodation « 


value ofl 


up with whether or not a 
adsorbed on the and 
that the 
temperature of the sur 
toward the critical 


Like the 


coemn 


Vas 158 


found value toward 
unity as the 

lowered 
temperature of the ga 
emissivity, the accommodation 


cient is a surface property and car 


vreatly modified by variations 
nature and past treatment of the 


lace 


POROUS INSULATIONS 


For small «.mensions and where 


very good vacua and very low emissivi- 
ties can be achieved, it is hard to sur- 
efficiency of the 


pass the insulating 


Fig. 9. Apparent meon thermal conductivity between 300° and 76° K. of Santocel A and perlite 
with added aluminum. 


300* 
76°, 


J 


k 


| Flitter’ (Flokes 


MEAN 
CONDUCTIVITY 


+—~SOC 30 Perlite Powder 
(30 


APPARENT 


THERMAL 
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\—Silica Aeroge! 


50 75 100 


\ other, and th 
re r “free-mole 
4 
th 
300 0.8.09 
20 
sul 
| 
50 
emissivity of walis 0.86) 
— 
15 Silico Aeroge| ‘YA 
1 
10 
1 
i 
| | | 


Dewar. li a lower order of insulation 


acceptable or ivailable tor 


thicknesses of insulation, the use 


if Space 


vacuum can be avoided, and a layer 


of air or other gas can be used to pro 


insulation that will to two 


a solid 


he one 


vide 


orders of magnitude better than 


plastic and three or more orders ot 
magnitude better than metals The 
thickness of such insulation cannot be 
increased without limit without suffer 
ing the added heat transter that accom 


Thus im order to 


desirable to 


panies convection 
convection, it 1S 
the gas 


fibers, of 


minimize 
means ot 
tructures 


subdivide pace by 


grains, cellular 
conducting 


have little 


(foams) made from poorly 


solids 


Such expanded solid 


effective cross-sectional area for solid 
conduction and, if granular, may have 
the conduction paths interrupted by 
numerous contact resistances Thu 
little is added to the already present 
gas conduction. The porous solid can 
in addition, interfere with the exchange 
of radiation, thus permitting smalles 


total heat fluxes than in a 
thickness 
filled powder can be 


tagnant ga 
layer of the same The con 
ductivity of a ga 
strikingly lowered by removing the im 


terstitial gas The remaining conduc 


tivity then is due to radiation and solid 
the usually pre 


dominant at room temperature but de 


conduction former 
creasing the more rapidly with decreas 
ner te ripe rature 

ind illustrate these 
show 


Figures 8 
unpublished 

Standard 
Lab data 


points, Figure 
National 


genic Engineering 


sureau ot} Crvo 


on pow 


ders Diatomaceous earth is a fossil 


form of silica while perlite is a heat 


Fig. 8. Apporent mean thermal conductivities of some powders (7 
are the respective boundary temperatures 


ibout atmosplie essure these 
ive nea constant luctivity 
nee the di ] thermal 
conductivity reva i know! 
to be nearly e} ent i pre 
ure Witl lecrea g pressure the 
conductivity beg t tall when the 
mean tree path beg! t ip] i the 
ze ot the interstice n the powdel 
Ultimately free-molecu conducti 
prevails, and at all lower pressures the 


portional to pre 


ras conduction 1s pt 


ure. In the flat low-pressure part ot 
the curve the ga onduct ha ! 

ished relative to a constant residua 
conduction due to radiation and solid 
conduction. It has been ywwn that the 


heat transfer through evacuated silica 


ierogel varie aln 


for values of 7, near ambient (7, hel 
constant 
conduction 


Consequently, the olid 


must be negligible compared to radia 
tion in silica aerogel near room tem 
perature, but this situation undoubt 


edly reversed at low 
The heat transfer due to radiation cat 


in opaciher 


temperature 


he reduced by addition ot 
the effect 


ie rogel and perlite of admixing 


Figure 9 show on silica 
num Experiment now i 
that 


with 


powder 
mixture 
SO-me h* 


perlite give minimum conductivities a 


progress indicate 


luminum powder 


low as those shown for aluminum pow 
der with silica aerogel. (Mixtures o 
perlite with silica aerogel and diatoma 
ceous earth witl ihea aerovel were 
not advantageous 
Radiation als manifest itsel 
RO-mesh and finer 


ond T, 
Fig. 10 


NOTE THE WORDS NITROGEN 
AND HELIUM IDENTIFY THE 
NTERSTITIAL GAS IN THE 
POWDER 


THERMAL CONDUCTI 
“milliwotts/cm-deg Ko 


wi TROGEN 


PERLITE 


APPARENT 


Apparent mean 
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esse te Table ¢ ‘ 
! ta er 

t nait thre 

irgest t of data wa ivailable 
The variation of activity wid 
temperature has not yet been explored 
! tail llowever, one can ifely 
estimate that for 7, 300° K and 
100° K. the concductivitic hould 
not be much different from those given 
or K 6° K Phu 


iling ota) 


the mea luctivit hould be higher 
by not more than 5* while for 7, 
20° K. Choilis point of H.) or 4° K 
(boiling p t of He) it should be 
lower but not by more than 20¢ 

It has been noted that the conductiv 
tie ‘ the upp group of curve 
bivure & tem! to vel off at atmo 
pheric pressure at approximately the 
value of the thermal conductivity of 
nitrogen for the ime temperature 
(175 microwatt/ (cn Lon 
equently, the apparent powder con 
cductivitte in thi pressure regio 
for other interstitial vase can 
be roughly estimated from the con 
ductivitve of the pase themselves 
Silica acrogel il exception 
that its curve does not level off until 
pressure well abo itmospherie are 

iwhed. Tl i meequence of it 
exceptional! mall pore rn hicl 


thermal conductivities of some 


closed-cell foams 


53, No. 6) 


399 


expanied silicate mineral (37) At 

gh the apy ent tv be 
Rts 
#44 @ 
| \ | e-- 
i P SES 
| 
z 
— 
| 
| 
PRESSURE, mm Hg MEAN TEMPERATURE, Degk 
8 


Table 6.—Comparison of Apparent Mean Thermal Conductivities of Evacuated Powders 


(NBS-CELt data for T, = 300°, T, = 76° K. Boundary emissivities were essentially unity. 
Pressure was below 10° mm. Hg) 


Powder 


Santocel A 

Santoce!l AO* 

Perlite 

Perlite 

Perlite SOC 

Perlite 

Pecch pit charcoal 
Diatomaceous earth 
Lompblack 

Phenolic spheres 

Tale 

Fused alumina 
20% Aluminum powder ** 
80% Santocel 
20% Aluminum powder** 
80% Perlite (80 mesh) 


Thermal 
conductivity, 
Sieve mesh, Density, microwatts/ 
Ib./cu.ft. om. * K. 
5 22. 
17. 
> 8.7 10.5 
30 to 80 84 12.46 
<30 40 21.5 
<—30 64 18.2 
20 to 30 : 18. 
20 
12 124 
12 12. 
75 16 
50 to 100 125 18 
6 


* A former Monsanto product using silicon as an opacifier. 


** Percentages are by weight. 


t Nat. Bur. Standards-—Cryogenic Engineering Laboratory, Boulder, Colo 


makes it especially efficient for non- 
evacuated use, 

Figure 10 is synthesized from un- 
published NBS-CEL data on foams ob- 
tained at mean temperatures of 48° K. 
(T, = 76°, T, = 20°) and about 
190° KK. 300°, T, = 76°) to- 
gether with values at higher tempera- 
tures published by the manufacturers. 
The conductivities are for the most 
part approximately proportional to 
temperature and this is also the case 
for the conductivities of most gases 
The curve for polystyrene foam is 


about 50% higher than the similar 
curve for air. (Although this material 
is blown with an organic agent, it is 
permeated by air within a short time.) 
The isocyanate foams are blown by 
CO, and were measured almost im- 
mediately. Their curve is about twice 
as high as that for CO, 

Foamglas contains a mixture of COs, 
CO, and Hg. The high value at To, 

48° K. is thought to result from the 
fact that the CO, and CO are frozen 
out at this temperature, so that the 
high conductivity of undiluted hydro- 


Table 7.—Mechanical Properties of Plastics 
Compressive 
Tensile yield Young's 
strength strength * modulus 
Ib. /sq.in. Ib. /sq.in Ib. /sq.in. 
x 10" x 10° x 10° 
Teflon (Polytetrafivoroethylene) 295 2. ‘ .06 
195 5.5 26 
153 9. 54 
77 15. 18.5 74 
20 25. abe 
4 ane 27. 1.0* 
Kel-F 293 6.3 26 
198 14.0 62 
77 16.2 
Polyethylene 300 1.3 02 
25. 
Polyvinylchloride 293 77 52 
198 74 55 
77 19.7 
Nylon 293 9.5 A3 
198 20.1 56 
153 24.3 75 
77 279 1.10 
Mylar (Polyethyleneterephthalate) 300 21.0 1.01 
195 27. 1.16 
31. 1.85 
* Compression data by Swenson (40). All other values were ed in tension and are 


from (41) and (42). 
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gen gas is realized and, indeed, this 
point is close to the conductivity 
of hydrogen at the same temperature. 
These data, though scanty, serve to il- 
lustrate that the conductivities of foams 
are primarily due to the trapped gas 
with a substantial added solid conduc- 
tion, the latter increasing with the 
foam density. Radiation plays a minor 
part even at room temperature, espe- 
cially in the more dense and small- 
celled foams. It may be expected that 
measurements at more closely spaced 
temperatures will disclose a more 
rapidly changing conductivity in the 
temperature regions where condensa- 
tion of the cell gas substantially lowers 
the conduction. 

It is well established that atmos- 
pheric gases permeate organic plastics, 
and this effect can result in substantial 
changes in the conductivities of foams 
It is especially important to prevent 
permeation by hydrogen since its con 
ductivity is some seven times that of 
air. NBS-CEL experiments with the 
isocyanate foams have shown substan- 
tial changes in conductivity in a few 
days time due to CO,-air or air-Hg in 
terchange at room temperature. How 
ever, permeation rates should decrease 
rapidly with decreasing temperature 

It is estimated that at room tempera 
ture the permeation constant for hy- 
drogen and soft glass (Foamglas) is 
perhaps 10° smaller than for hydrogen 
and representative plastics and conse- 
quently that glass foams will not lose 
at an appreciable rate hydrogen intro 
duced during manufacture 


Mechanical Properties 
METALS AND ALLOYS 


It has long been known that steels 
that ductile 
temperature may undergo brittle failure 
at low atmospheric temperatures. In- 
terest in this phenomenon has been 
stimulated by wartime failures in 
welded ships and by the need to de- 
velop machines that can operate in the 
Arctic or at high altitude. Fundamen- 
tal studies have extended our know!l- 
edge’ to other alloy systems and into 
the range of cryogenic temperatures, 
and have been augmented by measure 
ments of commercial alloys #n support 
of cryogenic engineering developments 
As a consequence there is now an ex- 
tensive literature (38) on metals and 
alloys including compilations which 
makes it unnecessary and indeed futile 
to present a collection of selected data 
in this review. 

Materials that are subject to the duc- 
tile-brittle transition can be character- 
ized in terms of the temperature range 
in which this transition occurs. How- 
ever, this is sensitive to a variety of 


are at ordinary ambient 


4 


factors. Thus the transition tempera- 
ture can be considerably depressed by 
additions of suitable alloying elements, 
removal of others, or heat treatment. It 
increases with the complexity of the 
system of applied stresses and the rate 
of loading. The last two factors are 
highly intensified in the conventional 
notched-bar impact test. 

A particular case of brittle behavior 
is shown in Figure 11(a@) by tensile 
data on a low-carbon steel. The fea- 


tures that are to some extent charac- 
teristic of this class of materials are 


emplified by this alloy are (1) the 
relative constancy of the yield strength, 
and the increased capacity for work- 
hardening at lower temperatures as 
shown by the steep rise of the ultimate 
strength, and (2) the maintenance of 
ductility at all temperatures as shown 
by the high values of the elongation 
and reduction of area. 

The tendency to show a ductile-brit- 
tle transition is correlated with the 
lattice type. Thus the face-centered 
cubic metals show but few cases of this 
effect and for structural purposes may 


LOW TEMPERATURE 


nesium and titanium. The impact 
strength of magnesium is low at all 
subambient temperatures, the indica 
tion being that the brittle transition 
zone is above room temperature. Lim- 
ited tests on commercial titaniums indi 
cate that ductility is retained in tension 
to low temperatures if the amounts of 
the interstitial solutes, carbon, oxygen, 


nitrogen, and hydrogen are small 


STRENGTH 


100 200 300 100 200 wo 
‘TEMPERATURE, °K TEMPERATURE,*K 


Fig. 11. 


(1) the large decrease in elongation 
and reduction of area occurring in a 
relatively narrow region of tempera- 
ture, the brittle transition and 
(2) the rapid rise in yield strength 
approaching identity with the tensile 
strength as the temperature is lowered 
through the transition zone. 

In contrast, Figure 11(6) shows a 
similar set of properties for type 347 
stainless steel, an alloy which appar- 
ently is not brittle at any low tempera- 
ture. Characteristic of the group ex- 


zone, 


Tensile properties of two steels: a) low carbon steel, “as received,” C--0.15, Mn 
50); b) 347 stainless steel, 25% cold drown (unpublished NBS dota). 


be regarded as almost uniformly well 
behaved. These include copper, nickel, 
aluminum, the solid solution alloys of 
each of these, and the austenitic stain 
less steels. In contrast, body-centered 
cubic metals for the most part show 
brittle behavior (though the transition 
zones of some can be depressed to 
low temperatures). The ferritic steels 
are by far the most prominent of these 
Prominent among the _ established 


structural metals with a different lat- 
tice are the hexagonal metals, mag- 


0.48, Si 
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0.25, P--0.010, S--0.029 (38), Teed, p 


However, notched-bar tests 


show a transition above ambient tem 


impact 


perature (39). 

For temperatures much below 
200° K. it is the practice to use the 
face-centered cubic metals almost ex- 
clusively and especially where shock 
How- 
ever, less expensive steels can be used 


and vibration are encountered 


in many less critical applications, espe 
cially for temperatures above 150-200° 
K., for example, low-alloy steels, and 
specially killed carbon steels. 


40) 


N 
Vel 
/ 
(a) (b) 
ENG 
Ly Gp, 
Lo 4 
Ly 
La + 


Phe endurance limit practically with 
moderately 
he 
true of Young's modulus which 
5 to UY 
absolute 


out exception mcrease 


with decreasing temperature 
ame i 
usually increases by between 


ambient and zero. Creep is 
usually not a problem at low tempera 
ture 

An interesting cryogenic phenome 
non which awaits detailed explanation 
is a form of multiple or repeated dis 
continuous yielding which sets in at 
ellect 


sawtoothed 


low temperatures. This mani 
fest itseli through a 
tress-strain plot and apparently is a 
general phenomenon that can occur in 


metals of all lattice types 


PLASTICS 


Only a few plastics have been tested 
200° K Or 
ductility 


at temperatures below 
Teflon 
down to the lowest test 
which was 4° K. (40) 

forced plastics such as 


these only howed 
temperature, 
Hlowever, rein 
the glass fiber 
have good 


laminates can 


ties, the tensile strength parallel to the 


proper- 
laminations increasing at low tempera 
and the modulus being approxi 
While Mylar breaks 
with fragmentation in a tensile test 
(41) and so is obviously brittle, yet in 
films of about 0.001 in. or less in thick 
flexibility in 
Because 
tem- 


mately constant 


ness it shows remarkable 
bending tests as low as 20° K. 
data on low 


most plastics at 


peratures are not readily available, we 


Fig. 12. Strength of plastics. (+ 
pressive yield strength). Arrows 


Tensile strength; @ = 
locate approximate boundaries 
between brittle and ductile failure Fig 


Table 8.—Breaking Stress of a Borosilicate Glass 
6SC-2, Corning 8370 


Rote of 
stress 
increase 
Condition 


Abraded 
Abraded 
Abraded 
Unobraded 


reproduce them rather completely in 
lable 7 and Figures 12 and 13. 


GLASS 


The strength of glass at room tem- 


perature varies inversely with load 
duration and is sensitive to atmospheric 
water vapor and to rather minute sur 
tace defects (43, 44). The dependence 
(fatigue) has been 


on load duration 


found to decrease as the temperature is 
lowered below ambient but for a soda- 
was still 

Recently Kropschot and 
measure 


lin glass appreciable at 
83° (43) 

Mikesell (45) 
ments on a borosilicate glass down to 
20° K. with various constant rates of 
loading. The results are 
in Table 8. Apparently the fatigue 
effect has vanished * and the strength 


have made 


summarized 


* Additional experiments in which a constant 
load was maintained for long periods show 
that there may be a slight fatigue effect at 
76° K 


Com- 


13. Young’s modulus of plastics. (-+- 


Breaking stress 


is independent of temperature at and 
below 76° K. This result is thought to 
be due to immobilization of the water 
molecules bound on the surface of the 
glass and their usual 
function of promoting crack propaga- 
tion. (Others have demonstrated a re- 
lated effect, the elimination of fatigue 
at room temperature by removal of the 
surface water through baking and sub 
in vacuum. ) 


prevention of 


sequently testing the glas 
Young’s modulus was constant within 
2% over the temperature range shown. 
While the mean values of strength are 
higher for unabraded specimens, the 
for these show much more sta- 


than do those obtained 


values 
tistical 
with abraded specimens 
the mean values for unabraded 
mens should not be used for engineer 


scatter 
Consequently, 


speci 


ing design purposes 


Presented at AJj.Ch.E. meeting, Boston, 
Massachusetts. Parts 1 and 2 appeared in the 
June and July issues of CEP 


== Tensile; © Compressive). 


TEMPERATURE,*K 
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Fig. 1. A simple pneumatic thermometer 


C. L. Coldren* and E. 


simple pneumatic system for mea 
uring temperature is shown sche 


matically in Figure 1 (2, 3, 4, 6,7, 9) 
Thi is a thermometer used to 
measure the temperature ol i hot 
gas, Say it several thousand de 

grec where other mea ire not 


reliable. A sample of gas is drawn 
through the first orifice and passed 
through a cooler in which the temper 
ature is reduced to a range in which 
thermocouple measurements are accu 
rate. With the exception of 7, the 
temperatures and the pressures indi 
cated in that figure are measured. The 
mass flow rate for incompre sible flow 
through an orifice is given by the 
equation 


w= KA \ 29,paP (1) 
For a perfect gas, this equation be 
comes 
PaP 
KA (2) 
VR 

The mass flow rate is constant: hence 
Ww; w, and the following expression 
for 7, may be derived 


(23 y PAP, r. 
P,AP, 

PAP, 
PAP. 
One of the chief limitations ts evi 
dent from Equation (3). The ther 


*C. L. Coldren is presently with Shell De 
velopment Company, Emeryville, Californio 


(3) 


t E. W. Comings is associoted with Purdue 
University, Lofayette, Indiana 


Table 1.—Orifice and Tube Dimensions 
Orifice Tube 
di Ai et 
No in. in Ratio 8 
1 0.062 0.161 0.373 
2 0.100 0.500 0.200 
3 0.142 0.520 0.269 


University of Ilinois 


the orifice coefhcient 


rather large compared to the 


on mm temperature mea 


Measurements in a Spray 


The two-orifice system | 


temperature in 


through a heater which evaporate 


ment 


ured by a thermocouple 
om the orifice. The mixture then is 


readily accomplished by 


bulb thermometry 


orifice provide 


i schematic diagram ot 


PNEUMATIC 


THERMOMETER 


and 
HYGROMETER 


Urbano 


fice is operated w th the highest rea 
onable velocit hence, it 1s necessary 
» include corrections for compressible 
flow in the calibration For sharp 
edged orihiece the compre ible-flow 


equation tor ma flow rate 1 


> 
29,pal 
,; 
l p* 
The density of the material flowing 
through the orifice is given by 
(5) 


p,(1 @) 


For the air behaving as a4 pertect ga 


the mass flow rate 1 


AK) | 


The droplets and the gas in the 


ample stream enter the probe tube 
and pa through the first orice Thi 
orifice has been set back 5 tube diam 
eter from the entrance to the tube 
just far enough to permit measure 


of the pressure /’,, upstream 


ed through a heater vhich all 


vater droplets are evapor ited and then 


through the econd orifice, Thu a, 


0 and ay, H,—Hy,. The gas 1 


passed next through a dryer in which 
ill the water is removed and thence 
through the third ortfies The mas 
flow rate through the first two orifice 


constant, but it is reduced at the 


third orifice by the amount of water 


removed in the dryer. Thu 


" Hs) (7) 


The equations for the three-orifice 
pneumaty thermometer and hygrom 


eter are then 


First, the humidity at the second 


ifice is given by 


M,\ K,A Pal’, 7 
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Comings + | 
mometer measure absolute tempera 
pressure measurements and small de . 
viation from the calibrated value ol - 
Rs. are required to 
attain a high precision in measuring EE 
the temperature. A 1% error in the 
measured absolute temperature 
amounts to 10° F, at 500° 1 which 
mal errors obtained with thermocou 
ples. Pressure measurements must be ‘. 
precise to better than 1% to achieve L : 
normal preci S| 
urements 
an attrac 
tive method for measuring the air 
8 Spray A sample of (6) 
the mixture of spray and air is with 
drawn through an orifice, is passed ee 
the water ind finally i pa ed 
through a second orifice. Since there 
is no spray present at the second 2 
orifice, the air temperature is mea 
ol water entering as liquid must be 
determined. The measurement of hu ee 
midit it the econd orifice not 
wet- and dry 
because the system 
must be sealed and also because the 
ibsolute pressure at the second orifice ; 
PO usually will be greatly different from 
atmospheric pressure. Psychrometric 
charts are not available for such pres- 
sures. The addition of a third orifice a 
with provision tor drying the ga MO 
sample between the second and third 
a method for deter 
orifice 
igure 2), 
the three-orifice meter. The first ori hmm 
M, 


The temperature 7, may be obtained 
as a function of the humidity at the 
first orifice H, by either of the two 
following equations : 


DESCRIPTION OF THE INSTRUMENT 

The design of a pneumatic ther- 
mometer and hygrometer has been 
shown schematically in Figure 2. The 


T; = T3 


(K,Y;)?P,4P,(1 + Hz — Hy) (1 +44) 
4 H,)*( 1+ 


(9 
M. ) 


M 
+ Ay) +A, ( t ) 


4 


(KY + ( +H, ) 
é 


T, 


If an independent measurement of 
the wet-bulb temperature at the sam- 
say, with a ther 
mocouple, then the gas temperature 
and humidity may be found by solv- 
ing either Equation (8) or (9) 
simultaneously with the psychrometric 
equation, 

If no water droplets enter the ori- 
fice, then a, = 0 and H, = H,. In 
this case, Equation (7) yields humid- 
ity directly and Equation (9) yields 
the gas temperature. The wet-bulb 
temperature is not required. By the 
use of proper absorbents, components 
of the was other than water vapor can 
be determined, The use of this type 
of instrument for gas analysis has not 


pling point is made, 


been explored 


Fig. 2. Schematic diagram of pneumatic 
thermometer 


riato 


oro 
Oaven 


L 
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three orifices were constructed of 
stainless steel to the standards speci 
fied by the A.S.M.E. (1). Table 1 
gives the dimensions of the orifices 
and of the tubes in which they were 


mounted. 


The first orifice was installed in the 
pneumatic thermometer probe as 
shown in Figure 3. The probe en- 
tered the test stream perpendicular to 
the direction of the flow. It was ex 
pected that a major portion of the 
droplets would be carried past the 
probe entrance by the main flow and 
that a, could be kept small. If the 
fraction of the droplets entering the 
first orifice is small, then H,— H, 
will be small and the number of trials 
required to solve the equations for H, 
by trial-and-error calculation will be 
held to a minimum. 


When making measurements in an 
air stream with large velocity grad- 
ients such that the velocity decreased 
along the probe tube in the direction 
of the end of the probe, there devel- 
flow along the tube. This 
caused temperatures to be read that 
corresponded to points displaced along 
the probe away from its end. To pre- 
vent this flow, a thin disk was at- 
tached to the end of the probe so that 
any flow along the tube would be de- 
flected around the probe rather than 
passing its end. This arrange- 
ment proved successful except for the 
highest velocity gradients. The grad- 
ients that were still troublesome were 
of the order of 6,000 reciprocal sec- 
onds. As long as the velocity in- 
creased along the probe away from the 
end, the away 
from the sampling point and produced 
no undesirable effect. With a probe 
inserted through the bottom wall of a 
duct, this meant that readings should 
be taken only below the centerline of 
the flow. 


oped a 


over 


flow component was 


The pressure taps used for the ori- 
fice in the probe and shown in Figure 
3 were vena contracta taps, that is, 
were located one tube diameter 
and approximately 0.75 


they 
upstream 
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diameters downstream from the ori- 
fice. 


Connections were made with rubber 
tubing, care being taken that these tubes 
always led away from the probe on the 
downstream side in order to prevent 
interference with the main stream of 
flow. The heater between the first and 
second orifices was constructed of 2-in. 
stainless-steel tubing closed at each end. 
It was packed with copper wool to in- 
crease the heat transfer. Nichrome ribbon 
was wound around the outside. The 
temperature upstream of the second 
orifice was controlled manually at or 
250° F. This insured complete 
evaporation of the droplets in the sample 


above 


The second orifice was preceded by 
50 diameters of straight tubing and it 
was followed by 20 diameters of the 
same tubing. The air temperature was 
measured 20 diameters upstream from 
this orifice by an _ iron-constantan 
thermocouple constructed of No. 30 
wire. The junction was placed on the 
center line of the tube. 


The heater and the second orifice with 
its approach and exit sections were 
heavily insulated by 2 in. of block mag- 
nesia. Despite this insulation, there were 
errors due to cold walls and to a tem- 
perature gradient within the airstream 
A mercury-in-glass thermometer was em- 
bedded in the insulation approximately 
Y%-in. from the surface alongside the 
thermocouple to help in determining the 
size of this error 

After leaving the insulated section, the 
air was cooled by 6 ft. of %4-in. copper 
tubing. A flask immersed in an ice bath 
served as a trap for condensed water 
The drying bed which followed the water 
trap, consisted of four parallel passes 
through 1-ft. deep beds of granular an- 
hydrous magnesium perchlorate in 32 mm 
LD. glass tubes. The beds were repacked 
with fresh perchlorate after every 4 hr 
operating time. Anhydrous magnesium 
perchlorate is capable of reducing the 
dew point of air to less than the tem 
perature of liquid air (8&8); therefore, a 
value of H, = 0 was taken as valid 


The second and third orifices were 
identical except for the orifice diam- 
eter, and gas temperature 
was now very close to the room tem- 


since the 


inaccuracies 
temperature 


there were no 
variation of the 


perature, 
due to 
across the tube 

The static pressure upstream from 
the first orifice was measured with a 
water manometer and the pressure 
differential was measured with a mer- 
cury manometer. The static pressures 
at the second and third orifices were 
measured by mercury manometers and 
the differential pressures were meas 
ured by manometers filled with dibuty! 
phthalate. The static pressure was 
less than 10 in. Hg at these orifices. 


ORY ING SECTION MIZTURE OF AIR AND WATER 

we 

= 

| 
BATH 
; 
TRAP 


Table 2.—Special Tests of the Pneumatic Thermometer 


Temperature 
Pneumatic 

Run thermometer Thermocouple 
No R 
806 545 539 
807 543 539 
808 545 539 
809 545 539 
810 547 539 
811 556 549 
812 552 549 
813 553 547 
B14 552 548 
815 548 548 
816 550 548 
817 551 549 
818 550 549 
819 548 549 
820 548 548 
821 547 548 
822 543 546 
823 54) 545 
824 54) 545 
825 539 544 
826 543 542 
827 538 538 
828 533 537 
829 539 537 
830 538 537 
831 537 537 
832 539 537 
833 535 537 
834 537 537 
835 533 538 

none 

b--low, i.e., normal pipe flow 

c--high, ie., free jet at x/D 16 

The iron constantan thermocouples 


were read on a manually balanced po 


tentiometer to 1° F 


MEASUREMENTS 

Tests were conducted to demon 
trate the ability of the instrument to 
measure temperature under the spe 
cial conditions encountered in a_ jet 
spray dryer Measurements were 
made in regions of high and low tur 
bulence and in region ol high and 
low velocity. Results are shown in 
lable 2. The difference between the 


temperature measured by the pneu 
matic thermometer and that measured 
by a thermocouple wa on the iver 
age only 0.5% icceptable 


Thi 
uracy tor a device whi 


won 


couple reading The variation 


nent velocity ind ten perature VA it 
quite extreme No clear trend witl 
elocit r turbulence is established 
ind the er alway mall I he 
et average error tor all runs wa 
ihout 0.2 } Wh uitably cor 
ected, the pneumatic ther eter and 


results in 


reasonable 


Velocity of 
gos across 
Difference probe State of 

R ft. / sec turbulence 

6 0 a 

0 a 

6 0 o 

6 0 a 

6 0 a 

7 0 a 

3 0 

6 0 o 

4 0 o 

0 0 o 

2 75 b 

2 86 b 

1 95 b 

1 10.3 b 

0 1146 b 

12.4 b 

3 316 c 

4 267 c 

4 246 c 

5 185 c 

0 

0 0 o 

a 0 a 

2 0 

0 

0 0 

2 0 o 

2 0 

0 0 

5 0 o 
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Notation 

area of orifice 

9g conversion factor, 32.17 (lb. mass 
(f1.)/ force)(sec.)(sec.) 

humidity of air, lb. water vapor / lb 
dry air; H, upstream from lst 
orifice; H, upstream from 2nd 
orifice; etc 

Fig. 3 


Liter 


2 


3 


5 


6 


orifice coefficient, for lst orifice 


K. for 2nd orifice; etc 


a constant 


mM. of water 
vapor; M,, avg., moleculor weight 
1M 


av molecular weight 
9 


molecular 


weight 
of ow 

| Mw 
of oir plus water vapor 
upstream 


absolute _ pressure 


from lst orifice; P_, upstream from 
2nd 
orifice 


difference 


orifice upstream trom 


across on 
let 


orifice 


mn 
ve ocrow 
across 2nd 
3nd orifice 


Vv pressure 
or ifice 


Vv 


orifice 
across 
gas low constant 
absolute temperature, upstream 
from lst orifice; T., upstream trom 
2nd orifice; | 


3rd orifice 


upstream from 


7 mass rate of flow; w through let 
through 2nd 
through Ird orifice 


flow through 


orifice; w orifice 


expansion factor for 


orifices 


ratio of water droplets to 


weight 
ow 

ratio of orifice diameter to tube 
diameter 

density of fluid; » 


of air 
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notes on solving the 

AUTO EXHAUST PROBLEM 
in 

SMOG FORMATION 


W. L. Faith 


one. in the sense it is now com 
monly used, is not just a mixture 
of smoke and fog, but any abnormal 
concentration of matter in the atmos 


phere which is sufficient to harm or 


matter how it is 


manifestation of 


annoy people. No 
defined, or which 
smog bothers 
can be formed between smog and some 
offensive 


people, a relationship 
constituent of auto exhaust 
monoxide, 
unburned 


toxic carbon 
which is a health hazard; 


gasoline and oxides of nitrogen which 


aldehydes ; 


can react under favorable conditions 
to produce eye irritation and to dam 
age vegetation; and smoke from par 
tially burned lube oil that can easily 
restrict visibility and irritate the lungs 


in enclosed spaces. 


Three Solutions 
The 


problem how 
which pollutant one must eliminate 
In Los Angeles it has been assumed 
that either unburned gasoline or nitro 
gen oxides must be drastically reduced 
in order to solve the problem. Three 
have been considered 
seriously: (1) a fuel cutoff device on 
the carburetor, which would operate 
during deceleration; (2) a nitric ox- 
ide eliminator; and (3) an afterburner 
in the exhaust system to burn residual 
organics catalytically or by direct 
flame. Fuel modification has also been 
proposed, but doubtful 


solution to the auto exhaust 


depends on much of 


approne hes 


would be of 
value 

There is some doubt that a carbure 
tor device will sufficient or 
ganics to be worth while, so emphasis 
is being placed on the chemical de- 


remove 


vices, 

Currently there are three needs: 
(1) a catalyst that will speed up nitric 
oxide decomposition or reduction; (2) 
an oxidation catalyst that will not be 
adversely affected by lead compounds 
in the exhaust gases; (3) in the non- 
catalytic field, a method of burning 
the organics in the exhaust in a reac 
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Managing Director, Air Pollution Fousdation 


Sen Marino, California 


tion chamber small enough to tit un 
der a modern car 
problems is primarily in the field of 


chemical engineering and chemistry 


Needed: The Market 


Of course, 
money 


research and develop 
and the 
tackled 


there is a reasonable hope of financial 


ment cost problem 


won't be adequately unles 
gain to the one who solves the prob 
lem. Two might well be 
posed; Is there a market for a suit 


What is the size of the 


questions 


able device ? 
market ? 
There is definitely a 
nearly 3 million units in the Los An 
geles area. The Board of Supervisors 
of Los Angeles County has said that 
whenever a practical device is avail 
able it will be required by law. The 
only delay would be the time needed 


market for 


for usual legislative processes and the 
establishment of an adequate inspec 
tion system. Inspection of motor ve 
hicles has never been required in Cali- 
fornia and probably will not be re 
quired until the type of device is 
known and suitable inspection equip 
ment can be developed. 

Although Los Angeles will probably 
be the first proving ground for such 
a device, the Southern Cali- 
fornia, and possibly the San Francisco 
Bay area, will not be far behind. But 


rest of 


Each of these three 


potential manufacturers will be even 
more concerned with the likelihood of 
broader adoption of an exhaust con- 
trol device. A market on 
the West Coast would be of interest to 


but a nationwide 


restricted 


i manutacturet 

market would be preferable 
Fortunately, a catalytic or 

solve the car 


direct 
flame afterburner will 
bon monoxide problem as well as the 
hydrocarbon problem, so if an after 
burner is adopted on the West Coast 
further expansion into Eastern cities 
a simple nitric 
wide 


might well follow, If 
oxide eliminator its the answer, 
geographical acceptance may not fol- 
low. In those areas where the local 
problem is aldehyde stench or smok- 
ing tailpipes, less expensive solutions 
will probably suffice 
The most promising 
search into the motor vehicle exhaust 
problem are in the development of a 


catalyst, a 


areas for re- 


lead-insensitive oxidation 
nitric oxide eliminator, or a small di- 
afterburner These are 
and 


any 


rect-flame 
chemical problems, 
are strongly 
chemical engineering research organi- 
zation looking for projects that offer 
economic rewards and at the same 


time promote the general welfare. 


engineering 
recommended to 


Condensed from a talk given at fiftieth 
anniversary meeting, Air Pollution Control 
Association, St. Lovis, Mo 


Table 1.—Effect of Engine Operating Conditions on Composition of Auto Exhaust 


Idle 


Airtuel ratio ‘ 11:1-12.5:1 
Engine speed (rev./min.) 
Air flow (cu.ft. /min.) 


Cylinder vacuum (in. Hg) 


Exhoust analysis: 
CO (%) 
NO (p.p.m.) 
Hydrocarbons (p.p.m.) 


Unburned fuel 
(per cent of supplied fuel) 4-6 


Acceleration 


13:1-15:1 


Deceleration 


12.5:1 
3,000- 400 


Cruising 


1,000--3,000 
15 35 
7-19 
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| 
30-35 68 
16-20 0-7 20-25 
46 046 14 2-4 
10-50 1,000. 4,000 1,000--3,000 10 50 
... 500-1,000 50-500 200-300 4,000-12,000 


RDC Countercurrent Extraction Column Clay Contactor Treating 135 GPH Series of Three Stage Treaters and 
Handling a Total Flow of 2500 GPH Stream of Ov Settiers in CAA— Butadiene Extraction 


Three Stage Continuous 14,000 Galion Asphalt Oxidizers 
Butane Isomerization Unit of 1000 cfm Air Capacity each 


No mixing service is too large or too small for our 
staff of designers, engineers and skilled crafts 
men, nor for the facilities of our plants. In sup 
port of the high-production, low-maintenance 
equipment shown here is more than 40 years of 
specialization in this field. Back of this equip 
ment, too—a testing and research laboratory 
that enables our designers to custom- build 
Turbo-Mixers for your individual requirements 

Send for descriptive information showing how 
Turbo-Mixers can increase your production 
efficiency at lower cost 


TURBO MIXER 


THE BULLETS GATA, CED TURBO-MIXER DIVISION 


Please send me the following Turbo-Mixer Bulletin (s): GENERAL AMERICAN 


General Turbo-Mixer Bulletin TRANSPORTATION 
RDC Extraction Column Bulletin CORPORATION 


Side Entering Propeller Mixer Bulletin —___ Sales offices: 380 Madison Avenue, New 
York 17, New York + General Offices: 135 South LaSalle 
Absorption & Oxidation Bulletins ——___ Street, Chicago 90, lilinois + Offices in all principal cities 
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Side Entering Propeller Mixer 
Blending Asphalt Cutheck Proaucts 
‘Only TURBO gives 
all three. 
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WHAT'S DOING IN INDUSTRY? 


Whe; 


MAJOR INTEGRATED RUBBER PLANT GOES 


ON STREAM IN TEXAS 


The giant new butadiene plant 
of Odessa Butadiene Co. is on 
stream, marks the first inte- 
grated operation since World 
War It in which synthetic rub- 
ber is produced from butane at 
one location. 


First major process unit of Odessa 
Butadien new 50,000 ton a year 
butadiene plant at Odessa. Tex was 
completed in June, whole plant went 
Located on an 
M)-acre site, the entire $20 million plant 


on tream m fully 


vil cle ivnied engineered ind con 
tructed by the Fluor Corp. in a fast 
l2-month construction schedule 

Kivst section to be finished and 
turned over to Odessa as the buta 
diene recovery section which will use 
the CAA (cuprous ammonium acetate ) 
extraction process under license from 
ksso Research & | ngmeering Co 

The other major process units of 
the new plant are a field butane sec 
tion, a 50,000 ton a year dehydrogena 
tion section, and an absorption and 


section 


Butadiene Boom 


rhis is the second major, large-scale 
butadiene plant to be brought on 
tream m recent months by Fluor, the 
other being Texas Butadiene’s Chan 
nelview plant (CEP, Mav 1957). and 


the third major expansion in the iv 


dustry within three months. Notable 
im these expansions is the bringing 
up to date of the engineering involved 
in these plants, with instrumentation 
assuming a greater and greater im 
portance Obsolescence is a factor in 
thi new butadiene capacity—the 
Odessa plant will be only the fourth to 
use the Houdry dehydrogenation prox 
ess and one of the previous three ji 


now dismantled 


Process Engineering 


Although both the Odessa and Texa 
Butadiene plant were built by Fluor, 
there are engineering differences of 
major importance. The Houdry de 
hydrogenation process is used in both 
plants, but while the Texas Butadiene 
plant has two 43,000 ton units, Odessa 
has one 50,000 ton unit 

Raw material for the Odessa process 
is field butane produced in the area 
which.is fractionated into an n-butane 
rich fraction and an isobutane rich 
fraction. The n-butane is combined 
with an internal butane-butene recycle 
stream, preheated, and reacted in the 
Houdry unit. (Another variant in 
the Houdry section of the two plants 
is the use of gas turbine type regen 
eration air blowers for the Odessa 
plant ) 

Major difference hetween the plants 

in the recovery of the butadiene 


trom the  butane-butvlene-butadiene 


A fast 12-month construction schedule was successfully completed in late July when this Odessa 
Butadiene plant went on stream at Odessa, Tex. 
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mix. Odessa is using the cuprous am 


monium acetate extraction proces im 


stead of the furfural process used at 
lexas Butadiene. In the CAA process 
i series of mixers and horizontal 
settling vessels are used to separate 


the butadiene instead of vertical bubble 
columns The butadiene leaves the 
mixer-settlers dissolved in the cuprous 
ammonium acetate and a desorber col 
umn is used to strip the butadien 
from the CAA which is then returned 
to the mixer-settlers The process 
takes place between .10° and 30° F 
and refrigeration is required 

\ third butadiene job now under 
way by Fluor is a major expansion at 
the Lake Charles, La., facilities oft 
Petroleum Chemicals, Inc 


Expanded engineering and produc- 
tion facilities are in the works for 
4. A. Straub Co., Inc., of Cleveland 
manufacturer of atmosphere gener 
ators and allied equipment for the 
chemical, petroleum, and steel process 


industries 


A new operating division to handle 
products for the chemical, petroleum, 
gas, and nuclear energy industries 
is part of a major realignment of the 
products and plants of ACF Industries 
tir The new division, to be known 
as the Advanced Products Division 
was established June 1, will manufac 
ture pressure vessels, processing equip 


ment, tanks, ete 


Purchase of the Aromatic Chemicals 
Compounding Dept. of Dow Chem- 
ical was made on June 1 by S. B 
Penick & Co. Under the terms of the 
agreement, Penick purchased from 
Dow the entire physical inventory ot 
merchandise and equipment, formulas 
trade names, trade marks, and patents 
Operations will continue at the present 
Jersey City, N. J., location for the 


time being 


The chemical industry is rapidly be- 
coming the nation’s number one user 
of steel shipping containers. | 1956 
the industry used over 30 million unit 
for the shipment of many different 
products, and currently accounts for 
40% of steel drum use, 200% of steel 


pail consumption 


A $1.9 million hydrofluoric acid 
alkylation unit will be built at Enid, 
Okla., by Badger Manufacturing Co 
for the Champlin Oil and Refining 


Co. of Fort Worth, Tex. The plant 
will use a process under license from 
the Phillips Petroleum Co ] 
th 
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ROTARY 
PRECOAT FILTRATION 


Although rotary precoat vacuum (and 
pressure) filters have become more and 
more a factor in filtration, there has 
been no test device available for the 
systematic study of filtration rates, 
filteraid requirements and all the other 
pertinent operating variables in pre- 
coat filtration. Test leaf filters have 
been used, it is true, but the lack of a 
precisely controllable shaveoff mech- 
anism, among other things, has limited 
their usefulness and severely restricted 
the extension of their results to actual 
plant scale filtration. Full plant seale 
tests, though often impractical from 
the standpoint of time and expense 
involved, have hitherto been the sole 
method of working out, accurately, all 
the variables in establishing optimum 
performance of precoat filters at the 
lowest cost. Only those who have 
struggled with such a test can appre- 
ciate the tremendous difficulties in this 
work. Yet the potential savings in 
improved operations are so great that 
a solution of the problem has become 


imperative. 
Seattle, goes a long way 
toward such a solution. 
This device takes its place as a com- 
panion to the well-known Dicalite 
‘Bomb’ Filter, developed earlier for 
studies in pressure filtration, and 
widely used for research and control 
in industrial plants, by filter manu- 
facturers, and in the laboratories of 
industrial and university research 
groups. 
The new Dicalite filter test leaf is 
already finding application in the de- 
termination of most efficient operating 
procedures for existing rotary precoat 
filter installations, and in studies to 
determine the possible advantages in 
potential applications. If you have 
problems involving rotary precoat 
filters, Dicalite field service engineers 
will be glad to advise with you, and to 
discuss the application of this new 
filter test leaf to the solution of these 
problems. Filter manufacturers’ rep- 
resentatives will soon have this new 
Dicalite test unit to assist them in their 
work. 


We believe that the newly- 
developed, laboratory-scale 
Dicalite Rotary Precoat 
Filter Test Leaf, described 
at the June meeting of the 
American Institute of 
Chemical Engineers, in 


Paul W. Leppla, Technical Director 


An avenue 


opens to 


new answers 


in filtration 


FE iitration studies never possible before except 
on a pilot plant scale are now made quickly, 
inexpensively and more accurately through a new 
development of Dicalite research 

This device, a rotary precoat filter test leaf, 
is the first precise and practical laboratory-scale 
device available for study of the process 
variables in rotary precoat filtration. With it, 
complete tests of all the major variables can be 
made ina few hours with a few gallons of 
A long series of these tests has 


process liquot 
demonstrated that the results obtained with 
the Dicalite Rotary Precoat Filter Test Leaf show 


close agreement with those subsequently 
obtained in full-scale plant operation, 
Tremendous possibilities are thus opened up to 


processing people by this latest Dicalite contribu 
tion to the advancement of filtration technology. 


For further information please write: 


lealile 


OIATOMACEOUS 


Lanes 


Los Angeles |/ 


DICALITE DEPARTMENT, Great Lakes Carbon Corporation, 612 South Flower St 
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INDUSTRIAL NEWS 
A new $2 million office building and 


factory addition has been authorized 
by Superior Tube Co. at its general 


offices and main plant near Philadel 


phia 0 


The initial multi-million dollar plant 
of Allied-Kennecott Titanium Corp. 
will be built at Wilmington, N. C 
Production will be titanium forgings 
and billets, the installation will include 
a complete laboratory for research and 
development for the new company 
whose temporary headquarters will be 
in Syracuse, N. 


Air Reduction’s new $7.5 million- 
plus liquid oxygen, nitrogen, and 
argon air-separation plant in Chicago 
is now on stream. Of completely mod- 
ern design, with push-button operation 
from an electronic control panel, this 
plant will produce 55 tons of high 
purity liquid oxygen, 15 tons of liquid 
nitrogen, and 3% tons of liquid argon 
a day The plant has been designed 


a from a handful to a carload eee : A multi-million dollar expansion of 


ethylene production facilities has 
been completed at Monsanto Plastic 
Ld Division’s Texas City, Tex., plant. 


offers you The new facilities, which will utilize 
complete wire cloth 
a basses‘ | ethylene will be used in the manufac 
° ture of polyethylene, styrene monomer 


From giant retaining screens for catalysts or filter media to small 
strainer assemblies for Diesel engines, fabrication of wire cloth 
parts to a wide variety of demands is a daily operation at Cam- 
bridge. Whatever your needs . . . filter leaves, strainers, sizing 
screens, retaining screens . . . you can rely on Cambridge for 
quality and prompt service. We'll work from your prints or draw 
up prints for your approval. 


increase Monsanto's ethylene produc 


| higher feedstocks than propane, will 
| 


tion capacity by 150%. The new 


iF YOU BUY WIRE CLOTH IN BULK, Let us quote on your next order 
we can give you immediate delivery from 
stock on large or small orders from the most under “Wire Cloth” in your 


frequently used types of cloths . . . from the classified telephone book. Or, 
th sh write direct for FREE 
Rnest to the coarsest mesh. 90-PAGE CATALOG 


Accurate mesh count and uniform mesh size are and stock Het giving 
full range of wire 


assured by individual loom operation and cloth avellable. De- 


careful inspection just before shipment. scribes fabrication fa- 
cilities and gives use- 


ful metallurgical data. 
Furfural, 50,000 to 75,000 tons annually, will 


| soon be produced at this hardwood process 
ing plent by a patented process of the Cum- 
berland Corp., owner and operator of the new 


WOVEN WIRE WIRE DEPARTMENT 1, plont. While the main product of the plant 


CONVEYOR CLOTH CAMBRIDGE 8&8, will be charcoal briquets for the consumer 


BELTS FABRICATIONS market, furfural production is expected to be 
MARYLAND gin shortly, will be a major product of the 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES new plant. 
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(‘Be The Cambridge Wire Cloth Company 
WIRE 
CLOTH 


Compacting 
Process 


it’s mechanical 
it's economical 


| start with a pile of practically worthless material 
and wind up with a profit! Magic? Well, hardly — unless 
you want to call the mechanical efficiency of the Allis- 


Chalmers Process System magic 


How It Works 


In a recent installation the conversion starts with an un- 
usable, unacceptable minus 30 mesh chemical salt 


fines created in the original process. An Allis-Chalmers 


compacting mill densifies these fines into flakes or slabs. 
Flakes are granulated in an Allis-Chalmers roller mill. 
Final separation is made in an Allis-Chalmers stainless 
Result — 70 to 80% recovery of 


steel gyratory screen 

salable product. What's more — the resulting granules 

equal or surpass the natural product in every respect 
The entire system is mechanical; therefore, it's more 


i economical than controlled crystal growth 
} 
For More Information 
Ne {o=_ ‘Pye Get the complete story from your A-C representative 


or write Allis-Chalmers, Industrial Equipment Division, 


Xa Milwaukee 1, Wisconsin. Ask for Bulletin 25C6177J 


ALLIS-CHALMERS 
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Gyratory Screen 


LED, 
Converts into 
-ALLIS-CHALMERS 
ig 
| 
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Roller Mill 
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Are you 
just one of 
the crowd? 


Can you look around your office and see dozens of 
pencil pushers and slip-stick artists... just like you? 
Have you wondered where the engineering in your 
job has gone ? How often do you get the chance to do 
some really creative work that you can say is all yours 


... and be complimented for it? 


Engineering is one of the most creative professions 
and you, as an engineer, deserve the opportunity to 
prove your ability. The Linde Company has some 
openings for unusually creative engineers. Those 
selected will enjoy the advantages of a spacious office, 
shared with only one or two others. There will be 
technicians to provide routine bench work... 


specialists to assist you in every way. 


If you consider yourself one of the better engineers, 
with a background in process engineering... 

stress analysis and thermodynamies, pilot plant 
equipment, and controls design... if you are interested 
in the production and distribution of industrial gases 

as low temperature liquids, write Mr. R. P. Kalle, 
Dept. CP-8, Linde Company. Division of Union 
Carbide Corporation, P. O. Box 44, Tonawanda, N. Y. 


wile UNION 
CARBIDE 
50 YEARS OF LEADERSHIP 


The term “Linde” ts « registered trade-mark of Union Carbide Corporation 
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INDUSTRIAL NEWS 


The lower half of the fluid coker reactor 
fractionator for the $20 million, 11,000 barre! 
a-day refinery being engineered and con 
structed by Fluor Corp. for Pontiac Eastern 
Corp., is raised into position by giant cranes 
Located at Purvis, Miss., the refinery will have 
in addition to the fluid coker a T.C.C. unit 
distillate fractionator, gas plant, H.SO, alkyla 
tion unit, unifiner, platformer treating plant 
and sulfur plant 


Two new products for use in high 
energy fuel applications — lithium 
perchlorate and lithium nitrate—ar 
now being produced by American Pot 
ash & Chemical Corp. The two chem 

cals are both oxidants to provide oxy 

gen for solid propellants. ‘As oxidants 
they can also be used in flares and 


other pyrotechnics 


A new multi-million-ton phosphate 
rock ore body has been indicated by 
exploration work of San Francis 
Chemical ¢ 0. on the Hot ~prings, 
property of Stauffer Chemical. E-xtet 
sive underground development worl 
has shown that Stauffer’s reserves in 
clude at least a million tons of easil 
minable, high grade phosphate 
which can be used for the econom 
manutacture of superphosphates 
addition, much more high grade 

is indicated, vast quantities of 
grade are proved 


A 40 million pound increase in the 
rated capacity of Monsanto's Texas 


City styrene monomer plant wil! |x 


completed by June 1958, and a 12 
million pound addition to the cor 
pany acetylene facilite he 
plant will be completed 105s 
On schedule are facilitic nerease 
the company’s acrylonitrile capacity to 
more than 100 million pounds, a 


as a substantial addition to the pol 


ethylene « apacity 
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NEW cellular plastic 
material with broad 
application in industry 


( uron 
CURTISS-WRIGHT 


Bet 
Heat Resistant ter Aging Characteristics 
Ane Multi-Purpose Applications 
Non Allergenic Characteristics 
"Hand" Quality 
Breathing Characteristics Low Temperature 


Electrical Properties 


Moisture Abso: ptidan Chemical Resistance Resistant 
Many Pields of Application . teria ond Weight 
Long Flexlite igile and Tear Strength The keynote of this new family of multi- 
e 
Abrasion Resistant cellular plastics is versatility—in basic 
Insulation, Therma! and Acoustical Properties fat { 
roperties, methods of fabrication, anc 
Flame Resistant Resistance to Wear and Dry Cleaning = ’ proj 
constructions designed for specific perform- 


Low Compression Set Controtied Resilience 


Drying Properties = Non-7,,, ance. The potential applications of CURON 
ry’ 


No Odor Retention 
are almost limitless, but major fields already 


defined are seating, bedding, non-skid and 
other safety environmental cushioning, 
thermal and acoustical insulation, deco 


Load Bearing Capacity Workability in Application 


Special Formulations and Colors 


rative paddings and coverings, household 
products, clothing linings and padding, 
and specialized applications in the medical 
and other fields 


CURON, manufactured at the Plastics Divi 


sion, 1s the exclusive product of Curtiss 


Wright in all formulations 


Application research groups are available for 
consultation. Address correspondence to: 


One example of typical uses for Curon is the development by 
the world-famous airline SAS (Scandinavian Airlines System) 
of a more comfortable type of seat cushion for its new 
luxurious Douglas DC-7C “Global Express” transports. This 
new CurOn cushion saves enough weight to provide for 


$1,000 worth of added payload per flight. PLASTICS DIVISION 


by CURTISS-WRIGHT & 


CORPORATION + QUEHANNA, PA. 


Divisions and Wholly Owned Subsidiaries of Curtiss-Wright Corporation 


Warcnt Pood Ridge, N. J. Caldwell, N. J. © Ouchanna, Pa. Carletads, N. J 
Merais Paocessinc Divissow, Buffalo, N. ¥. © Divison, Rood Midge, N. J. * Unica Beve Unica, Mick New Yor’, 


Divistox, Caldwell, N. J. © Devecorment Comrosarion, Santa Barbar Calif. © tow N. J. @ Ouchenns, Po 


ase Caldwell, N. J. © Amsterdam, The Netherlands Division, Princeton, J 
Masquerre Merat Peoowcrs Divistow, Cleveland, Ohio * Comrie oF Lre., Montreal, Canada * Hesesacn Monica, Calif 
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WHAT'S DOING IN INDUSTRY? 


W. R. GRACE JOINS FRENCH COMPANY 
TO PRODUCE HIGH-PURITY SILICON 


A new company is in the works 
as a joint venture of W. R. 
Grace and the giant French 
chemical company, Pechiney. 
Plant will be built at an Ameri- 
can location as yet unselected, 
although best bet at the mo- 
ment seems to be in the U. S. 
itself near a present Davison 
Chemical plant. 


Latest project for an expanding W. R 
(arace will be a high-purity elemental 
ilieon plant. To be produced by an 
as yet un-named joint company of 
Grace and the French chemical com 
pany, Pechiney, the silicon is ear 
marked for the rapidly growing semi- 
conductor market 

The new company will be operated 
by (Grace's Davison Chemical Divi- 
ion, will probably be in’ production 
inside a year (Grace makes no secret 
of the need for speed in getting to the 
market ince the sem conduc tor scene 
is a rapidly changing one these day 
five years could outmode silicon en 
tirely.) Annual capacity of the plant 
will be in the vicinity of 20,000 
pounds 


Where to Build? 

Plant location is the major prob 
lem at the moment. Favorable atmos 
phere is important for the ultra-high 
purity silicon, Choice of location for 
the plant will largely determine who 
will do the actual construction, design, 


A sample of high-purity silicon is examined by 
C. £. Waring, J. Peter Grace, and M. G 
Geiger, all of W. R. Grace, which will produce 
the non metallic element 


ind engineering. Grave tends to look 
with favor on Puerto Rico as the site, 
but there are problems, and at the 
moment a spot in the continental 
United States is the better bet, with 
actual site fairly certain to be near a 
present Davison plant that will not 
contaminate the silicon 

While this is the initial joint ven 
ture in this country between Grace 
ind a foreign company, Grace and 
Pechiney have worked together in the 
past. Grace has joint ventures with 
foreign companies abroad, 

During the time needed to construct 
the new plant, Grace will import the 
high-purity silicon from  Pechiney, 
will develop its market before the 
plant goes on-stream. Demand, Grace 
feels, will depend more on quality 
than on price. The silicon will prob 
ably sell from $320 to $900 a pound 
for various grades of purity. 


| 


PFAUDLER, "PERMUTIT 
TO MERGE 


Major process industry merger 
is in the works as Pfaudier and 
Permutit boards approve pro- 
posal to submit to stockholders. 


The proposed merger of Pfaudler and 
Permutit would bring together the 
world’s largest manufacturer of in- 
dustrial glassed steel process equip 
ment, and the largest producer of 
water conditioning equipment and ion 
exchangers 

Key: Merger could open the way 
for both companies to assume a major 
role in the large and growing markets 
for pollution control and industrial 
treatment of waste water, could also 
provide a greater diversification for 
both companies. Market for pollution 
control alone is estimated at $120 
million 

If the stockholders approve the 
merger, the basis will be 1.429 shares 
of Pfaudler-Permutit for each share 
of Pfaudler, and one share of Pfaud- 
ler-Permutit for each share of Per 
mutit. H. W. Foulds, at present Chair 
man and president of Permutit, would 
become chairman of the merged com 
pany, and R. Miner, at present chair 
man of Pfaudler, would become vice 
chairman of the new company. M 
Brugler, president of Pfaudler, would 
become president and chief-executive 
officer of the new firm, and D. A 
Gaudion, executive vice-president of 
Pfaudler, would be executive vice- 
president of Pfaudler-Permutit 


DuPont's new 15 million pound a year Hy- 
palon synthetic rubber plant went into pro- 
duction recently at Beaumont, Texas. Hypalon 
(chlorosulfonated polyethylene) is a special 
purpose rubber that resists ozone and oxida- 
tion, has many uses including preventive main- 
tenance coatings. When production from this 
new plant become available, DuPont an- 
nounced a 15 cents a pound price reduction 
in Hypalon 


OLIN-MATHIESON DEDICATES NEW 
HIGH-ENERGY FUEL PLANT 


Construction has started at Olin- 
Mathieson’s $36 million high-en- 
ergy boron fuels plant at Model 
City, N. Y., which the company 
will operate for the Air Force. 


The laying of the cornerstone at Olin- 
Mathieson’s new plant at Model City 
has set the Government's high-energy 
boron fuels program into full swing. 

Developments in the new fuels have 
been swift, include to date: 

e three plants of Olin-Mathieson: 
a semi-commercial facility at Niagara 
Falls, owned by the company and 
making HEF-2, an alkylated penta- 
borane; an interim plant built for the 
Navy at Model City; the just-being- 
built $36 million Air Force plant 
which will make HEF-3, an alkylated 
decaborane. 

e Callery Chemical’s two plants: a 
$38 million boron fuel plant for the 
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Navy at Muskogee, Okla.; and a 
smaller “boron chemicals” plant at 
Lawrence, Kan., for the company it- 
self. 

e American Potash & Chemical’s 
pilot plant runs of decaborane. 


Process, Production, Cost 

Three steps are involved in making 
boron fuels: making diborane; con- 
verting the diborane to penta- or de- 
caborane; alkylating the penta- and 
decaboranes. To make diborane, the 
process is reported as a reduction of 
either boron trifluoride or trichloride 


(Continued on page 48) 
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dle for a chemical concentrator. 


600 GALLONS PER MINUTE 


High capacity per sq. ft. of floor space. . 

tive protection against contamination and static... and 
* ability to wash to rigid specifications... are critical 
process requirements that these six Eimco High Sub- 
mergence Drum Filters are “custom designed” to han- 


posi- 


EIMCO GETS ALL THIS FILTERING CAPACITY ON 400 SQ. FT. 


To fit most profitably into his 
nitro cellulose fibre flowsheet, 
our customer needed small filters 
with ability to process the slurry 
at an extremely high filtration rate. 


Our solution was to “custom 
build” around Eimco Hy-Flow De- 
sign. 


EIMCO HY-FLOW VALVE DESIGN 


THE 


SALT 


Reseorch ond Development Division, Palatine, illinois . Precees 
Expert Offices: Building, 51-52 South Street, New York 5. 
BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


The result? Six Eimco 6’ di- 
ameter x 3’ 6” face High Submer- 
gence Drum Filters with enlarged, 
streamlined piping to conduct fil- 
trate and air thru the filter and 
valve at minimum turbulence. This 
permits each filter to handle a 100 
GPM flow on 67 sq. ft. — a filter- 
ing rate of 1.5 gallons per minute 


per sq. ft. 


Specifications also imposed 
rigid purity and static-elimination 
demands upon the equipment. This 
required precision engineering, 
utilizing various, carefully-selected 
materials (bronze, stainless steel, 
brass, etc.) in different phases of 
filter construction. 


LAKE CITY, UTAH 
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To get thorough wash results, 
critical in the production of nitro 
cellulose, these Eimco Filters are 
designed to efficiently handle large 
volumes of wash water. 


Regardless of the size or type 
of your installation... whatever 
your process may be... there's an 
Eimco Filter to fit your job. Eimco 
Filters are available in a complete 
range of sizes and capacities and 
are custom designed to your appli- 
cation by engineers who have thor- 
ough experience in filtration and 
agitation. For full information, write 
The Eimco Corporation, Salt Lake 
City, Utah, or request a visit from 
an Eimco Engineer. 


EIMCO CORPORATION gf, 


Ine Division, Sen Motes Californie 
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DRY AIR... 


| PRECISELY as you want it 


to control your product's quality 


| 


| 
4 


to prevent condensation on your product or material 


to prevent changes due to moist air in contact with your product 


to protect your material from dampness 


to protect your processing of moisture-sensitive material 


to pack or store your product safe from moisture damage 


to get exact moisture control for the precise atmosphere 


condition you need 


to provide precise atmospheric conditions for testing 


to increase your air conditioning capacity 


> 
> 
> 
> 
Pm to DRY your material or product 
> 
> 
> 


to DRY large quantities of fresh air from outdoors 


The Niagara’s Controlled Humidity Method using 
HYGROL moisture-absorbent liquid is 


Best and most effective because... it re- 
moves moisture as a separate function 
from cooling or heating and so gives a 


precise result constantly and always. 


Most reliable b ... the absorbent 


is continuously reconcentrated automat- 
ically. No moisture-sensitive instruments 
are required to control your conditions, 


Most flexible because... you can obtain 
any condition at will and hold it as long 
as you wish in cisther Continuous produc- 


tion, testing of storage. 


Easiest to take care of because... the 
apparatus is simple, parts are accessible, 
controls are trustworthy. 


The cleanest because... no solids, salts 
or solutions of solids are used and there 


are no corrosive or reactive substances. 


This method removes moisture from air 
by contact with a liquid in a small spray 
chamber. The liquid spray contact tem- 
perature and the absorbent concentra- 
tion, factors that are easily and positively 
controlled, determine exactly the amount 


of moisture remaining in the leaving air. 
Heating or cooling is done as a separate 


function. 


CHEMICAL SHOW 


26th EXPOSITION OF CHEMICAL INDUSTRIES 
Coliseum, New York City, December 2 — 6, 1957 


BOOTH Ne. 655 


Write for full information; ash for Bulletins 112 and 121. Address Dept. EP 


NIAGARA BLOWER COMPANY 
405 Lexington Ave., New York 17, N. Y. 
District Engineers in Principal Cities of U.S.ond Canada 
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INDUSTRIAL NEWS 


This is the type of electronic computing system 
an IBM 705) thot will be used by Esso 
Stondard Oil Co. in its new marketing dato 
processing center to be built in Maryland 
The new center will serve all of the company’s 
sales divisions, will receive marketing data by 
leased telephone wires, will compile or evolu 
ate the dota, and will return the necessary 
reports to the soles divisions by the leased 


wires 


Union Carbide Corp. and Vanadium 
Corp. of America have been found 


not guilty of Dept. of Justice charge 
of conspiring to monopolize and fis 
prices in the vanadium maustry Dect 
sion was handed down im the [ S 
District Court in Denver, Colo 


A new process for the production 
of chromyl! chloride has been devel- 
oped by the Mutual Chromium 


Chemical research pecialists ot the 


Solvay Proce Division ot Allied 
\llied has obtained the patent on the 
new proce w hin teature use ot 


the end product “a the reaction me 
chun ( Reactor charged vit! 


chromy! chloride trom a previous run 


In the works is a half million dollar 
expansion of Schutte and Koerting 
Cornwall Height l’a 


ing plant 


manutactur 


HIGH ENERGY FUELS 


(Continued from page 40) 


using lithium hydride or sodium boro 


hydric Diborane 1 converted t 


penta and decabor me by pyrolysi 


Size of the production from the 


plants involved is secret. From all nu 
dications the quantities must still lx 
classified as “small as tar as actun 
use potential is concerned 

Cost per gallon of the fuels is als: 
a closely kept ecret ome estimate 
range as high as $11 a pound. Oln 
Mathieson itself ha mentioned i 
eventual price of as low as $1 a gal 
lon, although raw material costs now 
inl for the near tuture make th 
price seem too low. Detense needs are 
likely to rule price out a i detert 
ing tactor anyway At the moment 
chemical eng ineeriti¢ een to be the 


mayor tactotr involved 
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AIR CONDITIONERS + Aero HEAT EXCHANGERS 
Aero AFTER COOLERS + Aero REFRIGERANT 
, CONDENSERS + Aero STEAM CONDENSERS 
; Aero VAPOR CONDENSERS + HUMIDIFIERS 
7 HEATERS + COOLERS + ORYERS 


EGG FRIES rapidly on 
CARBOFRAX super 
refractory brick in 


demonstration of this 


material's exception- 
al heat conductivity. 


Refractories for high heat conductivity 


brick wansmit 109 encountered. These are but a few of the conditions successfully 


At 2200 CARBOFRAX™ silicon carbide 


BIU/hr., sq. ft. and ~F/in. of thickness. That 1s roughly 11 met by super refractories proneered by Carborundum. Among 
times the heat conductivity of fireclay and about 70‘; that them, you are almost certain to find answers to your refractory 
of chrome-nickel steels. This conductivity becomes particularly and high-temperature problems. Por help, fill in and mail 
valuable at the higher temperatures which these refractories this Coupon 


alone can withstand (up to 3000 °F without de formation; under 


certain conditions even higher). For example, there is increas 


ise of CARBOFRAX radiant tubes, mutfles, retorts, and other —— — — — = — — MAIL THIS COUPON TODAY- — — — — — — 


ing 
structures which may operate at temperatures beyond the lumi 
Refractories Division, 


tations of metals 
The Carborundum Company, Perth Amboy, N. J., Dept. V87 


Seldom, however, are refractories called upon to provide heat 


cond ictivity alone They must also he able to resist Corrosion Please send me 


spalling cracking heat shox k and abr sion Ability ft carry Forthcoming issue of Refractories Magazine 


heavy loads at high t mperatures is another requirement often Bulletin on Properties of Corborundum’s Super Refractories 


Here is a description of my high temperature problem 


Can you help me? 


CARBORUNDUM 


Registered Trode Mork 


| Title 
| Name 
| Company 
| Zene Stote 
| City 


Fansteel 
| INSTITUTIONAL NEWS 


COrrosionomnics 


corveiGcui 1956 FANSTEEL METALLURGICAL CORPORATION 
A JOURNAL OF USEFUL INFORMATION FOR THE SOLUTION OF CORROSION PROBLEMS 


Tantalum, H,SO, and High Temperatures 


LAE 


The use of tantalum for heat transfer 
applications in sulfuric acid is influ- 
enced by the concentration of acid and 
the type, temperature and pressure of 
the heating medium. For instance 


Temperature and Concentration 
of H,»SO4 


Tantalum is not attacked by 98% 
H.SO, at 150°C (302°F). At 175°C 
(347°F) the corrosion rate is .0001 
inch per year, and at 200°C (392°F) 
the rate is 0.0015 inch per year. At 
the temperatures at which tantalum 
is attacked, the corrosion is uniform 
without pitting so that equipment life 
can be predicted with a good degree 
of accuracy 

This point can be verified with 
tantalum test samples (Corrosion- 
omics, Jan. 1956, Corrosion Test with 
Tantalum, P.2.) 

Tests have shown that no danger 
exists of attack by air present in the 
heating medium below 300°C. Pro- 
cess steam seldom reaches this 


temperature 


Temperature of the 
Heating Medium 
Tantalum is not affected by temper- 
ature alone, i.c., it undergoes no trans- 
| comsosion[ | 


| OF TANTALUM BY 
| SULFURIC ACIO 


COMCTNMTRATED 4,50, 


DEGREES 


formation with increased temperature 
and is not embrittled by exposure to 
very high temperatures when heated 
in a vacuum or in an inert atmosphere 


Pressure of the Heating Medium 


If corrosion occurs, as it will in con- 
centrated H,SO, at temperatures 
above about 160°C, the matter of the 
pressure of the heating medium be- 
comes most important lantalum bay- 
onet heaters are normally designed 


GS7IA 


[JFANSTEEL METALLURGICAL CORPORATION cmcaco, 85.4, 


Top view of Simonson-Mantius Concen- 
trator showing tantalum bayonet heaters. 


with a wall thickness of 0.013" for a 
144” 1.D. tube to be used at an opera- 
ting pressure of 150 psig; this is based 
on a factor of safety of 5 for a stress 
of 10,000 psi. A similar design using 
0.015" wall thickness can be operated 
at 200 psig. Uniform corrosion of the 
tantalum, such as occurs in concen- 
trated H,SO, at elevated temper- 
atures, would require a heavier wall 
thickness or the factor of safety will be 
decreased at a given operating pressure 
as corrosion thins the wall 

To summarize, the above discussion 
points to the fact that the maximum 
temperature of the heating medium 
which can be used in tantalum heaters 
for sulfuric acid concentration is lim- 
ited by the corrosion rate associated 
with the temperature realized at the 
acid-tantalum interface. It may well 
be that for many applications the heat 
is dissipated from this interface so 
rapidly that the temperature will be 
at a value such that the corrosion rate 
is nil 

In the past 15 years thousands of 
three tube tantalum bayonet heaters 
have been used effectively to concen- 
trate H,SO, in the range of 65 to 
90% strength. 


Free Tantalum Test Kit 


A corrosion test kit, available without 
charge to research technicians, con- 
tains both tantalum sheet and wire 
Request it on your letterhead 

The above condensation is typical 
of articles which appear in 
CORROSIONOMICS, | 
a Fansteel publication. | 

Mail us your name 
for inclusion on our free 
mailing list 


For further data on the above, write 
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This $1.5 million addition to the Formice 
resin plant of Formica Corp. (American Cyan- 
amid) at Evendale, Ohio, will be completed 
by Sept. 1. The new addition will result in o 
ten-fold increase in space for resin manufac 
ture. 


A new million dollar compression 
fitting plant has been completed by 
Dresser Mfg. Division at Wellsboro 
Pa. The plant is equipped with spe 
cially designed, high speed, largely 
automatic machinery O 


In a recent decision to divest itself 
of its manufacturing divisions, The 
Lummus Co. has sold its Heat Ex 
changer Mfg. Division, Honesdale, 
Pa. to Yuba Consolidated Gold Fields 
At the same time Yuba Consolidated 
Gold Fields, Yuba Industries, Inc., 
and the Portuguese-American Tin Co 
have joined to form a single company 
to be called Yuba Consolidated Indus 
tries, Inc 

Yuba will assume all contractual 
commitments and obligations and con 
tinue operations of the Lummus Heat 
Exchanger Division. The purchase 
(price said to be in excess of $2 
million) will give Yuba three divi 
sions in the heat exchanger field 
Adsco Division at Buffalo; California 
Steel Products Division at Richmond, 
Cal.; and the new Honesdale divi 


sion 0 


A new polyether-based urethane 
foam has been developed by General 
Tire & Rubber Co. Called “Poly- 
foam,” the new material is said to have 
a high tensile strength that enables 
users to stitch or sew directly through 
it. The new product is expected by 
the company to become a major factor 
in the foam market 0 


The new petrochemical plant of 
Delhi-Taylor Oil Corp., on stream 
last month, marks the company’s en- 
try into the chemical field. Con- 
structed by Treco Co., the new plant 
will produce 45 million gallons a year 
of high purity benzene, toluene, and 
xylene for the plastics, paint, pharma- 
ceutical and other chemical process 
industries. The plant is a combina- 
tion of UOP Platformer-Udex unit, 
equipped with the latest process con- 
trol systems. 0 


eee eee = 
4 ji * 
AN ~ 
| 
\ | 
| 
\ 
Ne, 
| 
\ | 
| 
| ] ‘i ree ve ] 
é 150 ) 0000 
175 | | 0.0001 4 | 
} ; 20 + 0.0015S—+4 | 
| | 2 | | 
FUMING MSO. 19% SO, | 
25 50 75 100 125 150 175 200 225 
| 
— 


In direct competition . . . 


LEAD in product quality 
in Operating economy 


1, BETTER DEWATERING ON 


CENTRIFUGE OR FILTER Why do users who know prefer S-W Krystal "Crystallizers? 
2. LOWER DRYING COST The answer is uniformly sized, dust-free crystals, product 
3. ELIMINATION OF DUST LOSS purity, ease of centrifuging or drying, high recovery of mother 
4. FREE-FLOWING, NON-CAKING liquor, effective operating economy and less downtime for 

PRODUCT cleaning. 

6. HIGH PURITY CHEMICAL If you make a crystalline product you owe it to yourself to 
6. ADDED SALES APPEAL investigate these advantages before you invest. Struthers Wells 


will gladly conduct a pilot study to assure you of the finest 


crystalline product at the lowest practical cost. 


STRUTHERS WELLS PRODUCTS 


PROCESSING EQUIPMENT DIVISION WRITE for the all-new descriptive bulletin 
+ Struthers Wells Krystal Crystallizers. 


® Krystal Registered U.S. Patent Office 


STRUTHERS WELLS Corporation 


Low Pressure ... Water Tube . .. Fire Tube... 
Pockege Units 


WARREN, PA. 


Offices in Principal Cities 
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7 f 
ond Bending Unis. Quick Opening oon 
DIVISION 
BOMERS for Power and Heat High and 
FORGE DIVISION 
MACHINERY for Sheet ond Structural Metal = 
forming . . . Tangent Benders . . . Folding Plants at Warren, Pa. 
Machines... Roller Table ond Tumble Die : 
Bending Machines . . . Press Brokes . . . Punch- and Titusville, Pa. 
ing ond Notching Machines .. . Forming Dies 


~ 


Which Will It Bey 


COSTLY DELAYS OR ON STREAM ON TIME? 


PRITCHARD’S SINGLE RESPONSIBILITY CONTRACT 


CAN MAKE THE DIFFERENCE! 


When you build a new plant...modernize or 
expand your present facilities...a Pritchard 
Single Responsibility Contract can make a lot 
of difference. 


It's different because... you sign just one con- 
tract, with one firm, for everything! Everything 
from the designing right through the engineer- 
ing, purchasing, construction, and final testing 
of your new plant. 


You save time and money because the right 
hand always knows what the left hand is 
doing! Construction actually begins before the 
engineering drawings are completed. Pritchard 
teamwork makes this possible. Years of ex- 
perience and careful coordination make each 
step dovetail together in less time...and at 
less cost to you. 


And here's the big difference! Since your 
building project is completed on time, your 
investment starts paying a return much faster 
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and your invested capital is freed sooner for 
other uses. 


On top of these important benefits, you get 
unmatched engineering service carefully co- 
ordinated under one single responsibility—a 
prerequisite of any successful project. 


Let Pritchard make the difference for you! 


YOUR INQUIRY {8 INVITED 


SERVING THE GAS, PETROLEUM, CHEMICAL, PETROCHEMICA,., 
PULP, AND PAPER INDUSTRIES AND THE POWER PLANT 
NEEDS OF INDUSTRY AND CORPORATE UTILITIES 


SNOUSTRYS PART PROGRESS 


Care 


«ca 


enaoineers . CONSTRUCTORS 
re OEPT 4626 FOANOKE PARR 
MANUFACTURERS 
OF COOLING TOWERS an ANDO 
TREATING EQUIPMENT 
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DEVELOPMENTS OF THE MONTH 
386 New Type Dust Collector, The Mikro Pulsavre the collector, The jets are controlled by « series of . 
just introduced by the Pulverizing Machinery Division solenoid valves actuated by an electric timer. This 
of Metals Disintegrating Co., features an entirely new timer is adjustable so that the cleaning cycle can 
design with no internal moving parts. The units con be varied to meet different load conditions. Dust re 
sist of varied numbers of cylindrical filter elements overy efficiencies of 99.9% + are said to have beer 
either four or six feet long, enclosed in a dust-tight ecorded in teste as well as in field performance. in 
housing. Ouetleden cir is admitted to the housing addition, extremely long filter bag life has been 


through a side inlet. Clean air is withdrawn from 
the inside of the Alter elements with an air circulat 
ing system. A major portion of the dust material goes 


verienced. The range of materials available for the 
iter bags provides for operation at high temperatures 


directly from the inlet down to bottom discharge of Units are constructed with varying numbers and 
the collector housing, while the balance is retained sizes of filter elements. They are available in units with 
on the outside surfaces of the filter elements > 20, 30, and 48 filter tubes of either 4 or 6 ft 


ength. Capacities range from 400 and 600 cu ft /mir 
f dustdeden air in the smaller of the 9tube units, to 
350 and 5,000 cw. ft./min. in the Model 48 unit 


Cleaning of the filters is accomplished by momen 
tarily introducing a jet of high pressure air through 
@ specially contoured venturi mounted above each 


filter cylinder. A single filter element is cleared at omplete technical details are available from the 

a time to maintain a continuous flow of dust through anufecturer. Circle number 386 on Data Post ad 

ENGINEERING DATA—MATERIALS 310 Brochure on Corrosion Proofing 

Metheds. page illustrated manual fron 

301 Silicone Product Data Sheet Prop 307 lee Reterdetion New Separetion Pennsalt Chemicals wp. gives detailed iv 

erties, reactions of “Syl-Kem 21," new Dow Process. Dow Chemical Co. offers 23 page formation on tine of corrosion proofing 

Corning silicone chemical Can be co bulletia describing use of new type of ion cement mortars, interliners, protective coe! 
polymerized with acrylonitrile, styrene, viny! exchange resin ings, and linings 


acetate, and methyl! methacrylate 


308 Lithium Hydride Technical Data Sheet 311 Amine-Boranes Bulletin Describes 
302 Fatty Amines Booklet. Armour and Analysis, general, and physical properties physical properties, chemical reactions, and 
Co., Chemical Division, offers booklet “The of lithium hydride. Several charts. Foote applications of dimethylamine-borane, tr 
Chemistry of Fatty Amines” Covers syn Mineral Co methylamine-borane, and pyridine-borane 
thesis vapor pressure solubility, and Research quantities are available aller, 
handling 209 Polyvinyl! Acetate Emulsion Manual Chemical Co 

Formulations ompounding and application 
303 Brickwork Construction Details. June, techniques for Ke” 312 Precipitated Calcium Carbonstes 
1957, issue of “Refractories,” published by emulsions for textile finishing. Shawinigan page bulletin from Diamond Alkali > re 
Carborundum Co., gives detailed treatment Resins Corp Continued on page 58 
of types of refractory brick and brickwork 

DEVELOPMENTS OF THE MONTH (Cont.) 


304 Hydrofluvoric Acid Safety Data Sheet 
Harshaw Chemical Co. offers 48-page book- 


387 Evaporation inhibitors Miniature 
let published by Manufacturing Chemiars 
loats »f lyeth 
Association covering properties and «afe floats, made foamed poly ylene, are 
handling information for hydrofluoric acid said to reduce evaporation losses from vole 
(anhydrous and aqueous tile solutions by as much as 75% The 
little floats combine the chemical and solvent 


305 Technical Bulletin on Urethane (Ethy! 


tar polvet n vith 
Carbamate). Summary of reactivity and re- GT WE 
view of potential uses in the chemical indus of strength which makes them practically 
try. Food Machinery and Chemical Corp immune to breakage or p turing se 
FMC Organic Chemicals Division 
9 a Four-pointed desian fa tates tight ter 
306 Pipe insulation Price Manual 28 ing and interlocking on the rface of a 
from | 
page booklet from Union Asbestos & Rubbe cokes M Veps” are @ duct of the 
Co. gives list prices for 186 basic sizes and 
thicknesses of insulation plus 50 table American A ze wp For further forma 
showing net prices with various discounts tion, circle number 387 on Date Post Card 


| 
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polymerized with acrylonitrile, styrene, viny! 
acetate, and methyl methacrylate 


302 Fatty Amines Booklet. Armour and 
Chemical Division, offers booklet “The of lithium hydride 
Chemistry of Fatty Amines.” Covers syn- 


303) Brickwork Construction Details. June, 
1957, issue of “Refractories,” published by 
gives detailed treatment 
of types of refractory brick and brickwork 


Carborundum Co 


304 Hydrofluoric Acid Safety Data Sheet 
Harshaw Chemical Co. offers 48-page book- 
let published by Manufacturing Chemists 
properties and cafe 
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DEVELOPMENTS OF THE MONTH 


386 New Type Dust Collector, The Mikro Pulsaire 
just introduced by the Pulverizing Machinery Division 
of Metals Disintegrating Co., features an entirely new 
design with no internal moving parts. The units con- 
sist of varied numbers of cylindrical filter elements, 
either four or six feet long, enclosed in a dust-tight 
housing. Dustladen air is admitted to the housing 
through «4 side inlet. Clean air is withdrawn from 
the inside of the Alter elements with an air circulat- 
ing system. A major portion of the dust material goes 
directly from the inlet down to bottom discharge of 
the collector housing, while the balance is retained 
on the outside surfaces of the filter elements. 


Cleaning of the filters is accomplished by momen 
tarily introducing a jet of high pressure air through 
@ specially contoured venturi mounted above each 
A single filter element is cleared at 
a time to maintain a continuous flow of dust through 


filter cylinder 


ENGINEERING DATA—MATERIALS 


Silicone Product Data Sheet Prop 307 
erties, reactions of “Syl-Kem 21," new Dow 


Retardstion New 
Process 
Can be co 
exchange resin 


308 Lithium Hydride Technical Data Sheet. 
Analysis, general, and physical properties 


Mineral Co 
solubility, and 


309 Polyvinyl Acetate Emulsion Manual. 
Formulations, compounding, and application 


Resins Corp 


387 Evaporation inhibitors 


Separation 
Dow Chemical Co. offers 23-page 
bulletia describing use of new type of ion 


Foote 


Several charts 


techniques for “Gelva KR” polyvinyl acetate 
emulsions for textile finishing. Shawinigan 


Miniature 


floats, made of foamed polyethylene 


the collector. The jets are controlled by @ series of 
solenoid valves actuated by en electric timer. This 
timer is adjustable so that the cleaning cycle can 
be varied to meet different load conditions. Dust re 
covery efficiencies of 99.9% + are said to have been 
recorded in tests as well as in field performance. ir 
addition, extremely long filter bag life has been ex- 
perienced. The range of materials available for the 
filter bags provides for operation at high temperatures 


Units are constructed with varying numbers and 
sizes of filter elements. They are available in units with 
9, 20, 30, and 48 filter tubes of either 4 of 6 ft 
length. Capacities range from 400 and 600 cu.ft./min 
of dustdaden air in the smaller of the 9-tube units, to 
3,350 and 5,000 cu. ft./min. in the Model 48 unit 
Complete technical details are available from the 
manufacturer. Circle number 386 on Data Post Card 


310 Brochure on Corrosion Proofing 
Methods. 8-page illustrated manual from 
Pennsalt Chemicals Corp. gives detailed in 
formation on line of corrosion proofing 
cement morters, interliners, protective coet- 


ings and linings 


31! AmineBoranes Bulletin Describes 
physical properties, chemical reactions, and 
applications of dimethylamine-borane. tri 
and pyridine-borane 
Callery 


meth ylamine-borane, 
Research quantities are available 
Chemical Co 


312 Precipitated Calcium Carbonates. 
page bulletin from Diamond Alkali Co. re 


(Continued on page 58) 


DEVELOPMENTS OF THE MONTH (Cont.) 


ere 


handling information for hydrofluoric acid 
(anhydrous and aqueous) 


305 Technical Bulletin on Urethane (Ethy! 
Carbamate). Summary of reactivity and re- 
view of potential uses in the chemical indus 
try. Food Machinery and Chemical Corp. 
FMC Organic Chemicals Division 


306 Pipe insulation Price Manual 28 
page booklet from Union Asbestos & Rubber 
Co. gives list prices for 186 basic sizes and 
thicknesses of insulation plus 50 tables 
showing net prices with various discounts 


said to reduce evaporation losses from vole 
tile solutions by as much as 75% The 
little floats combine the chemical and solvent 
resistance of polyethylene with a degree 
of strength which makes ther practically 
immune to breakage or p yncturing in use 
Four-pointed design facilitates tight cluster- 
ing and interlocking on the surface of a 
‘Mini-Vaps” 


solution are a product of the 


American Agile Corp. For further informa 


tion, circle number 387 on Data Post Card 
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DEVELOPMENTS OF THE MONTH (Cont.) 


388 Acro Heat Exchanger. Manufactured by Niagara Blower 
Co., a new design provides for high heat removal capacity per 
unit by insuring the movement of air in large volume. Unit 
consists of an arrangement of heavily-finned tubes in a casing 
through which air is drawn by two propeller type fens. Heat 
transfer is from the fluid through the tube walls and extended 
surfaces to air that is exhausted to atmosphere. The exchangers 
ere built in a range of four standard sizes up to maximum 
dimensions of 63 in. in height and 126 in. in length. They can 
be stacked vertically or horizontally in multiple unit installations 
Standard construction is hot-galvanized steel surface and cas 
ings, but other corrosion materials are also available. Detailed 
Bru. hr. capacity data are available from the manufacturer 
for fluids having various specific heats. Circle number 388 
on Data Post Card (Continued on page 55) 


JUST A MOMENT is needed to learn how to use this insert 
When looking through the front part of the magazine, pull 
the folder portion of the insert out to the right, and the 
numbers on the post card are convenient for circling 


THEN... 
T 
‘ 
4 
‘ 
‘ 
‘ 
‘ 
‘ 
AS YOU PASS the pull-out page, and it is o the left. fold 
the post card back along the vertical scoring. and once again 


the numbers are handy for circling 


4 


‘ 


‘ 


Numbers followed by letters are for checking your interest 

the products, equipment, and services advertised in sue 

the ber corresponding to the page on w h the ad appears 
Jicate pos non the page: L, left; R. right 

B trom. A indicates a full page; IFC, IBC, and OBC are 

sdvertsements. Numbers in the 300-series bring you 

eng ng data in the chemical engineering field 


Be sure to include your name, address, and position 
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DEVELOPMENTS OF THE MONTH (Cont.) 


389 Urea and Melamine Molding 
Handbook. Barrett Division, Allied 
Chemical & Dye Corp., offers a 73 
page illustrated handbook which de 
tails the basic principles of molding 
and handling Plaskon urea and mele 
mine molding compounds. The manual 
is @ general guide to proper storage, 
preforming, preheating, molding, fin 
ishing, and testing. Illustrations in- 
clude diagrams and four-color repre 
sentations of end products. Tex? is 
supplemented by charts, graphs, end 
Circle number 


mathematical and physicel conversion tables 
389 on Data Post Card 


390 Haloflvorocarbon Dispersion Coat- 
ing System. New booklet from Min- 
nesota Mining and Manufacturing Co 


describes advantages of the “Kel-F” 
brand dispersion coating system. Prop- 
erties offered by this system are said FS, 

to include chemical resistance, thermal 
stability, toughness and flexibility, 

abrasion resistance, dielectric strength, oe 
and anti-sticking surfaces. Most metals <4 


that can stand temperatures of 475 


515° F. can be coated with “Kel-F” dispersions. Exceptions ere 


opper and high copper-bearing alloys. However, it is claimed 
that application of nickel, silver, cadmium, and lead-tin alloy 
The dis 


persions cen be applied by spraying, spread-coating, or dip- 


coatings permit copper to be coated successfully 


and-flow coating. Circle number 390 on Deta Post Card 
391 “Ripple Tray” Brochure. 
WF f hits cently patented by Stone & Webster 
7 Engineering Corp., these trays ere de- 


signed for use in chemical processing 
and petroleum refining operations. In 
8 distillation tower, both liquid down- 
flow and vapor upflow occur through 
the perforations in the trays, so thet 
no downcomers are required. The cor- 


rugations or waves in the trays help 
redistribute liquid as it flows from 
the bottom of one tray into the froth on the tray below in 
High efficiency is 
claimed over a wide range of loadings. Complete details are 
Circle number 391 on 


counter-current contact with rising vapor 
available from the manufacturer. 
Data Post Card. 


392 Spray Nozzle Catalog. A 
plete description (48 pages) of spray 
nozzles with capacities from 1 oz./hr. 
to 4,000 gal./min. Spray character- 
istics, construction, materials, and 
recommended uses are given for many 
different types of nozzles. The catalog 
hes been planned to facilitate quick 
and accurate selection for any partic- 
ular need. All tabulations of capacities 
and spray angles ere based on water 


at 70° F. temperature. Circle number 392 on Data Post Card. 


(Continued on page 58) 
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PRODUCTS ADVERTISED IN THIS ISSUE 


& 
1FC Urea Synthesis Plants. Vulcan Engi- 
neering Division, Vulcen-Cincinnat Inc 
offer 10 ton per day package urea plants, 
based on the Inventa-Vulcan process 


3R Mechanical Packer Bulletin. Severe! 
sizes of “Vibrox” packers available for 
packing boxes, cans, cartons, kegs, drums, 
and berrels weighing from 5 to 1,000 
pounds. B. F. Gump Co. 


4A Mist Eliminators-Entrai t Separe- 
tors. Yorkmesh Demisters improve perform- 
ance of vacuum towers, distillation equip- 
ment, scrubbers, evaporators. Otto H. York 
Co 


7A High Octane Gasoline Plant. Eight 
Blaw-Knox catalytic reforming and hydrogen 
desulfurization units are now in operation 
in the petroleum industry for the manufac 


ture of high octane gasoline 


BL Corrosion Resistant Lining Material. Lin- 
ings of “Kel-F Laminate” make ordinary 
equipment resistant to gases and liquids as 
corrosive as fuming nitric acid. United 
States Gasket Co 


9A Mixer Catalog Philadelphia Gear 
Works offers technical details on horizontal 


and vertical motor drive mixers 


10A_ Vinyl! Resins. Complete line of vinyls 
engineered to your specific needs. Technical 
information and consulting service availeble 
from Chemical Sales Division, Firestone 


Plastics Co 


11A Control Valves. Fisher Governor Co 
specializes in the manufacture of valves for 


the really tough jobs 


13A Steam Jet Ejector Engineering Data. 
Brochure from Elliot Co. covers single-stage, 
special corrosion-resisting, and various multi- 


stage types of steam jet ejectors 


14L Rubber and Plastic Processing Equip- 
ment. Piping, pumps, valves, tanks, etc 
Bulletins from American Hard Rubber Co 


Process Pumps. Ful! technical details 
offered by the Aldrich Pump Co. on their 


complete line of process pumps 


16A Heat Transfer Equipment. in al! 
grades of carbon, alloy, and stainless steels, 
nickel, aluminum, and special low-temperea- 
ture materials) General catalog from Efco 


Heat Transfer Equipment 


17A On-site Oxygen Facilities. Linde Co 
will build, operate, and maintain oxygen 
producing facilities on your own site. No 
capital investment on user's part end 


guaranteed price for oxygen 


Controlled Volume Chemical Pump 
Typical applications, flow charts, descrip 
tions, and specifications in bulletin from 


Lapp insulator Co 


21A Leskproof Pumps. Pump and motor 
combined in single, leakproof unit No 
shaft sealing device required Temperatures 
to 1,000" F.. pressures to 5,000 Ib./sa. in 
Chempump Corp 


pH and Chlorine Control Handbook 
W. A. Taylor and Co. offers handbook 
“Modern pH and Chlorine Control” cover 
ing theory end application 


23A-24A Product Bulletins, U Indus 
trial Chemicals Co. offers bulletins on 
orgencsodium compounds, titanium tubing, 
zirconium, and hafnium, many other prod 


ucts and developments 


25A Plant Design and Construction. Cos 
den's new ultra-fractionating and styrene 
plant in Texas, designed and built by Badger 
Manufacturing Co., uses new concept to 
make styrene directly from gesoline 
Brochure available 


27A Process Machinery—High Temperature 
Equipment. Dryers, roasters, furnaces, re 
action vessels avitoclaves Bethlehem 
Foundry & Machine Co 


28A_ Engineering Services. Laboratory and 
pilot plant testing, flowsheet preperation 
economic analysis, plant design and con 
struction. Bulletin from Dorr-Oliver, Inc 


29A Equipment Buyers Guide—1958 Bu! 
letin from Pfaudler Company covers all 
hnicel aids sup 


services, pro Jucts te 
i by then Other bulletins on indi 


vidual pieces of equipment 


30L Vacuum Ejectors. Graham Manufaect 
ng Co. specializes in steam or gas operated 
ejectors, from the smallest to the largest 


Consulting services offered 


231A Special Purpose Steels. Booklet “Mek 
ng the Most of Stainless Steels in the 
Chemical Process Industries” offered by 
Crucible Steel Co. of America 


32L Porous Stainless Steel Filters P 

Klean” porous stainless filters ere specially 
adapted to temperature, high-pressure 
applications Technical data from Cuno 


Engineering Corp 


33A Mixers. “Readco” mixers ere de 
signed for complete dispersion, consistency 

niformity, quality. Read Standard Division 
of Capitol Products Corp 


34L Swivel Joints. Eight basic styles, over 
500 models. From high vacuum to 15,000 
Ib./sq.in., from sub-zero temperatures to 
750" F. Continental-Emsco Co 


35A Sulfur. Sulfur is an important ingred 
ient in the new insecticide Diazinor Texas 


Gulf Sulphur Co 


36A Equipment Fabrication. Heat ex 
changers, pressure vessels, steel and alloy 
plate fabrication. Bulletin from Downing- 


town tron Works, Inc 


“'Mikro-Pulsaire” Dust Collector. No 
internal moving parts, radically new method 
of continuous filter cleaning Bulletin from 
Pulverizing Machinery Division, Metals Dis 
ntegrating Co 


364A Tower Packing Data. Use of Intelox 
seddie packing permits lower pot tempera 
tures in vacuum distillation. Bulletin from 


US. Stonewere 
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39A Mixing Builetins. Four bulletins with 
useful design deta offered by Turbo Mixer 
Division, Generel American Transportation 


Corp 


41A New Type Filter Test Leaf. Rotery 
precoet filter test leat mekes possible tests 
of all mejor variables in a few hours. Tech 
nical information from Dicelite Dept., Great 


Lakes Carbon Corp 


Wire Cloth Catalog. 90-page catalog 
from Cambridge Wire Cloth Co. gives stock 


list of full range of wire cloth available 


43A Compacting Process. installation of 
an Allis-Chalmers compacting process may 
result in 70 to 80% recovery of sealable 
product. Complete story available from 


Allis Chalmers. 


45A—New Cellular Plastic Material. “Curon 
product of the Plastics Division, Curtiss 
Wright Corp., expected to have many im 


portant industrial applications 


47A_ Filters, Available in complete range 
of sizes and capacities, custom designed to 
your application Eimeo orp offers expert 


mevit services 


OCHECK your Data 
Service requests on 
the handy postcard 
on page 54 to 


P GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 


ment. 


Air Drying Equipment. Niagara Blower 
Company's controlled humidity meth« d em 
ploys “Hygrol” moisture-ebsorbent liquid 


Technical data 


49A “Super Refractories. Bulletin from 


Carhor Co. gives technical date on 
their ne of “super” refractories. Consult 
q services on hightemperature problems 


also offered 


SOL Tentalum Test Kit. Corrosion test kit 
aveilable without charge to research tech 
niciens, contains both tentelum sheet and 
wire. Fanstee!l Metallurgical Corp., Crem 


ical Equipment Division 


Crystellizer Bulletin. Struthers Wells 
Corp. offers brochure describing their line 


crystallizers 


52A Plant Design and Construction. Com 


plete engineering services co-ordinated 
nder single responsibility J. F. Pritchard 
ac 


57A Heat Exchangers Modern leak 


detection end teste assure perfect 
performance of Patterson Velley heat ex 
hengers 


of “SW Krysto” 


IFC Urea Synthesis Plants. Vulcan Engi- 
neering Division, Vulcan-Cincinnati, Inc. 
offer 10 ton per day package urea plents, 
besed on the Inventa-Vulcan process. 


3R Mechanical Packer Bulletin. Several 
sizes of “Vibrox” packers available for 
packing boxes, cans, cartons, kegs, drums, 
end berrels weighing from 5 to 1,000 
pounds B. F. Gump Co. 


4A Mist Eliminators-Entrai Separea- 
tors. Yorkmesh Demisters improve perform- 
ance of vacuum towers, distillation equip- 
ment, scrubbers, evaporators. Otto H. York 
Co 


7A High Octane Gasoline Plant. Eight 
Blaw-Knox catalytic reforming and hydrogen 
desulfurization units are now in operation 
in the petroleum industry for the manufac 
ture of high octane gasoline. 


6L Corrosion Resistant Lining Material. Lin- 
ings of “Kel-F Laminate” make ordinary 
equipment resistant to gases and liquids as 
corrosive as fuming nitric acid. United 
States Gasket Co. 


9A Mixer Catalog. Philadelphia Gear 
Works offers technical details on horizontal 


and vertical motor drive mixers 


10A Vinyl Resins. Complete line of vinyls 
engineered to your specific needs. Technical 
information and consulting service available 
from Chemical Sales Division, Firestone 


Plastics Co 


111A Control Valves. Fisher Governor Co 
specislizes in the manufacture of valves for 


the really tough jobs 


13A Steam Jet Ejector Engineering Data. 
Brochure from Elliot Co. covers single-stage, 
special corrosion-resisting, and various multi- 
stage types of steam jet ejectors. 


14L Rubber and Plastic Processing Equip- 
ment. Piping, pumps, valves, tanks, etc. 
Bulletins from American Hard Rubber Co. 


15A Process Pumps. Full technical details 
offered by the Aldrich Pump Co. on their 
omplete line of process pumps. 


16A Heat Transfer Equipment. in all 
grades of carbon, alloy, and stainless steels, 
nickel, aluminum, and special low-tempera- 
ture materials. General catalog from Efco 
Heat Transfer Equipment 


17A On-site Oxygen Facilities. Linde Co. 
will build, operate, and maintain oxygen 
producing facilities on your own site. No 
capital investment on user's part and 
guaranteed price for oxygen 


18A Controlled Volume Chemical Pump. 
Typical applications, flow charts, descrip- 
tions, and specifications in bulletin from 
Lapp Insulator Co 


211A Leakproof Pumps. Pump and motor 
combined in single, leakproof unit. No 
shaft sealing device required. Temperatures 
to 1.000" F., pressures to §,000 Ib./sq. in. 

empump Corp. 
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22 pH and Chlorine Control Handbook. 
W. A. Taylor and Co. offers handbook 
“Modern pH and Chlorine Control” cover- 
ing theory end application. 


23A-24A Product Bulletins, US. Indus- 
trial Chemicals Co. offers bulletins on 
orgaenosodium compounds, titanium tubing, 
zirconium, and hafnium, many other prod- 
ucts and developmerts. 


25A Plant Design and Construction. Cos- 
den's new ultra-fractionating and styrene 
plant in Texas, designed and built by Badger 
Manufacturing Co., uses new concept to 
make styrene directly from gasoline 
Brochure available 


27A Process Machinery—High Temperature 
Equipment. Dryers, roasters, furnaces, re- 
action vessels autoclaves Bethlehem 


Foundry & Machine Co 


Engineering Services. Laboratory and 
pilot plant testing, flowsheet preparation, 
economic analysis, plant design and con- 
struction. Bulletin from Dorr-Oliver, Inc. 


29A Equipment Buyers Guide—1958. Bu! 
letin from Pfaudier Company covers all 
services, products, and technical aids sup- 


plied by them. Other bulletins on indi 


vidual pieces of equipment. 


30L Vacuum Ejectors. Graham Maenufactur- 
ing Co. specializes in steam or gas operated 
ejectors, from the smallest to the largest 
Consulting services offered 


31A Special Purpose Steels. Booklet “Mak- 
ing the Most of Stainless Steels in the 
Chemical Process Industries” offered by 
Crucible Steel Co. of America 


32L Porous Stainless Steel Filters. “Porc 
Klean” porous stainless filters are specially 
adapted to high-temperature, high-pressure 
applications Technical data from Cuno 
Engineering Corp 


33A Mixers. “Readco” mixers are de 
signed for complete dispersion, consistency, 
uniformity, quality. Read Standard Division 
of Capitol Products Corp 


34L Swivel Joints. Eight basic styles, over 
500 models. From high vacuum to 15,000 
Ib./sq.in., from sub-zero temperatures to 
750° F. Continental-Emsco Co 


35A Sulfur. Sulfur is an important ingred 
ient in the new insecticide Diazinon. Texas 


Gulf Sulphur Co. 


36A Equipment Fabrication. Heat ex- 
changers, pressure vessels, steel and alloy 
plate fabrication. Bulletin from Downing- 
town Iron Works, Inc. 


38A “Mikro-Pulsaire” Dust Collector. No 
internal moving parts, radically new method 
of continuous filter cleaning. Bulletin from 
Pulverizing Machinery Division, Metals Dis 
integrating Co 


364A Tower Packing Data. Use of Intalox 
seddie packing permits lower pot tempera 
tures in vacuum distillation. Bulletin from 


US. Stoneware 


39A Mixing Eviletins. Four bulletins with 
useful design deta offered by Turbo-Mixer 
Division, Generel American Transportation 
Corp. 


41A New Type Filter Test Leaf. Rotary 
precoat filter test leaf makes possible tests 
of all major variables in a few hours. Tech- 
nical information from Dicalite Dept., Great 
Lakes Carbon Corp 


42L Wire Cloth Catalog. 90-page catalog 
from Cambridge Wire Cloth Co. gives stock 
list of full range of wire cloth available. 


43A Compacting Process. installation of 
an Allis-Chalmers compacting process may 
result in 70 to 80% recovery of salable 
product. Complete story available from 
Allis Chalmers. 


45A—New Cellular Plastic Material. “Curon,”’ 
product of the Plastics Division, Curtiss- 
Wright Corp., expected to have many im 
portant industrial applications. 


47A Filters. Available in a complete range 
of sizes and capacities, custom designed to 
your application. Eimco Corp. offers expert 


consulting services 


OCHECK your Data 
Service requests on 
the handy postcard 
on page 54 to 


P GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


48L Air Drying Equipment. Niagara Blower 
Company's controlled humidity method em- 
ploys “Hygrol” moisture-absorbent liquid 
Technical data 


49A “Super” Refractories. Bulletin from 
Carborundum Co. gives technical data on 
their line of “super” refractories. Consult 
ing services on high-temperature problems 
also offered. 


5O0L Tantalum Test Kit. Corrosion test k't, 
available without charge to research tech 
nicians, contains both tantalum sheet end 
wire. Fanstee! Metallurgical Corp., Chem 
ical Equipment Division. 


5S1A Crystallizer Bulletin. Struthers Wells 
Corp. offers brochure describing their line 
of Krystal” crystallizers 


52A Plant Design and Construction. Com 
plete engineering services co-ordinated 
under a single responsibility. J. F. Pritchard 
& Ce 


57A Heat Exchangers. Modern leak- 
detection and X-ray tests assure perfect 
performance of Patterson Kelley heat ex 


chengers 


tat 
ity 
on 


LEAK DETECTION ... another reason 

you get more 
for your dollar 

with p-k heat exchangers 


The man above is “snooping” around a P-K heat exchanger 
to make sure it is leak free. The instrument he’s using is 
an extremely sensitive leak detector which picks up even 
the slightest trace of a gas or vapor leak. For example it 
can detect a leak so small that it would take a year for 1/100 
of an ounce of gas or vapor to escape without discovers 

This leak detection test is only one of the many fabricat 
ing and testing procedures that make P-K heat transfer 
equipment the best you can have. For another example 
every weld is x-raved so that any flaw can be eliminated 
each tube end is expanded electronically for the most per 
fect fit. Each unit's thermal rating is scientifically checked 


to assure that it will perform exactly at its rated capacity 


Precautions like these are the reasons “ hy more and more 
processors, engineers and contractors are turning to P-K 
for their exchanger needs. P-K invites your abort 
the design and fabricating of heat exchangers. Write, phone 
or visit The Patterson-Kelley Co., Ine 108 Burson Street 
Fast Stroudsburg. Pa 


Patterson 


Chemical and 


Kelley 


Process Division 


Heat Exchangers « Converters + Storage Water Heaters + Condensers 
Storage Chillers + O' Heaters + and all types of heat transfer equipment 
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MATERIALS (Cont.) 


views use of eight different precipitated cal 
cium carbonates as inert fillers for com 
pounding polyvinyl chloride plastic prod 


314 Polyethylene Glycol Bulletin. Use in 
formation physical properties spec ifications 
and shipping data on three different poly 
ethylene glycols Olin Mathieson Chemical 


Corp., Industrial Chemicals Division 


315 Polyvinyl Chloride Products. Engineer 
ing bulletins from Kaykor Industries gives 
corrosion and other technical data on "Vy 
flex F-92" unplasticized polyvinyl! chloride 


and “Vyflex 1-10" flexible lining material 


316 Essential Oils, Aromatic Chemicals. || 
page catalog and price list from Fritzsche 
Brothers, Inc. covers wide selection of es 
sential oils, aromatic chemicals, concentrates 


oleoresins, etc 


317 Antioxidant for Polyethylene Plastic 


“e 


antonox” said to protect high and low 
pressure polyethylene against degrading ef 
fects of heat processing Bulletin from 


Monsanto Chemical Co 


318 Hydrazine Derivative Date Bulletin 
Properties, specifications, applications of 
three new hydrazine derivatives: hydrazine 
dihydrochloride, hydrazodicarbonamide, and 
monohydrazinium phosphate Olin Mathie 


son Chemical Corp 


alloy X5454 displays maximum strength and 


‘Strength Aluminum Alloy. New 


corrosion resistance at temperatures from 
150 to 300 Ff Technical data from Alumi 


num Co, of America 


320 Lithium Compound Data Sheets. Prop 
erties, analysis, and handling precautions 
for anhydrous lithium perchlorate and lith 
ium nitrate. American Potash & Chemical 


Corp 


321 “Chromallized” Steel Data. 4-page 
bulletin from Chromalloy Corp. gives case 
histories performance test results heat 
treatment information on iron and steel 


treated by high-temperature diffusion of 


chromium into the surface 
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Engineering Data © Engineering Data © Engineering Data 


322 Technical Bulletin on Caustic Soda 
36 pages of information on physical and 
chemical properties and handling of caustic 


soda. Hooker Electrochemical Co 


323° Information on Zirconium Prices 
availability, properties, fabrication, and ap 
plication of zirconium sponge and ingot 
Carborundum Metals Co., Division of Car 


borundum Co 


324 Butanol Data Folder, Physical and 
physiological properties, specifications ship 
ping information, solubilities, constant-boil 
ing mixtures, applications of butanol. Many 


charts. Union Carbide Chemicals Co 


325 Indicating Silica Gels. Davison Chem 
cal Division of W. R. Grace & Co. offers 
comparative data on indicating silica gel 
products, used to show changes in relative 


humidity by changes in color 


326 High-Temperature Insulation Brochure 
Properties, technical data, insulating effi 


DEVELOPMENTS OF THE MONTH (Cont.) 


393 All-Nylon Molded Filters. New, al! 
Nylon filters designed to withstand rust and 
corroson in a wide range of applications 
are announced by Danielson Manufacturing 
Co They consist of one-piece Nylon mold 
ings with Nylon mesh and supporting struc 
tural frame injection-welded together in a 
permanent bond. These “Danco” filters are 
custom molded in types, sizes, and shapes 
fo meet any specific filtering requirement 
Complete design and engineering informa 
tion is available from the manufacturer 


393 on Data Post Card 


Circle number 


(Continued on page 60) 


ciency, resistance to vibration of “Micro 
Quartz” and “Glass Micro-Fibers” high-tem 
perature insulation. L.O.F. Glass Fibers Co 


SERVICES 


327 Chlorine Handling Information. Tech 
nical bulletin from Fischer & Porter Co 
on handling of chlorine liquid and gas from 
container to dispenser. Also data on desian 


and construction of chlorine supply systems 


328 Radiation Rental Facility. Bulletin from 
High Voltage Engineering Corp. describes 
control system, radiation-dose monitoring 
performance capabilities of facility available 


on time rental terms 


329 «Oil Burning Manual. Date, formulas 
general information leading to improved 
performance and efficiency of combustion 


systems. Cleveland Fuel Equipment Co 


330 Polymer Pilot Plant Engineering Data. 
19-page brochure from Crawford & Russell 
Inc. describes all phases of design, construc 


tion, and operation of polymer pilot plants 


331 Percolation Adsorptive Process Bro- 
chure. Discusses static and moving bed 
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processes, thermal regeneration Many de 
sign equations includ ng maximum permis 
sible flow rate. Minerals & Chemicals Corp 


of America 


332 Anti-Corrosive Tank Lining. Old tanks 
can be converted into usable systems by 
new lining techniques developed by Haveg 


Industries. Technical details on request 


EQUIPMENT 


333 Centrifugal Process Pump Bulletin 
Dimensions standard materials, pressure 
and temperature limitations of pumps for 
corrosive and non-corrosive service. Worth 


ington Cc orp 


334 Precision Electronic Instruments. For 
the detection, analysis, control of interfaces 
in oil-water mixtures or other aqueous solu 
tions in hydrocarbons Bulletin from Ojl 
Well Water Locating Co 


335 Rotameter Guide. Disc type selectior 
device serves as guide to full line of instru- 


ments made by Brooks Rotameter Co 


O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 54 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


336 Telemetering Systems. Bulletin from 
Techniflex Manufacturing Co. describes 
theory and operation of telemetering and 


supervisory control systems 


337 Portable Pumping Unit. Mounts cor 
rosion-resistant centrifugal or positive dis 
placement pumps. Wide selection of pumps 
and impellers available Eco Engineering 
Co 


338 Circulating and Coolant Pumps. for 
sidewall or immersion mounting. No stuff 
ing boxes, no pump bearings, no couplings 


Bulletin from Ingersoll-Rand 


339 Leak proof Pump Basic design of the 
“Chempump’ eliminates all packing or 
mechanical seals. Bulletins from Chempurng 
Corp. describe application to many chemical 


processing problems 


340 Industrial Thermowells§ More thar 
5.700 different combinations to meet al! 
conditions of femper ature environment 
and installation Specification charts and 
ordering instructions in bulletin from 


Thermo Electric Co 


341 Air Valve Catalog. Complete specifica 
tions, useful charts, and operating data for 


Crispin air and vacuum, pressure air, and 


(Continued on page 60) 
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Here is the new LESLIE “HI-FLO” Water 
Reducing Valve with 50% more capaci 


HERE iS THE ALL NEW Leshe Reducing Valve with capacity-regala 
tron features that have never been offered before Here is a 
regulator with 50- 100% greater capacity by actual test 


Here's the unbeatable combination of design features 


“HI-F LO" Large bow! construction; long stroke diaphragm 
gives full flow of water and other non-corrosive liquids 


FULLY BALANCED The main valve, fully balanced by 
lower diaphragm, virtually float to provide smooth, 


friction-free, throttling action 


DROP-TIGHT SHUTOFFE Resilient seating dise provides 
tight closure under all conditions 


Unique construction of “Hi-Flo” Re- TROUBLE-FREE DESIGN Chatter and hammer elimi 

ducing Valve. Note the small lower nated; no piston cups or seals to clog or change. Corrosion 

d aphragm thot provides fully bal- resistant trim with renewable interchangeable fit 

ened, floating action Ask your Leslie Engineer to show you how the exclusive Leslie 
“Hi-Flo” valve can be used to your advantage in water reducing 

stations, fuel oil pressure control, process lines, et He's in 

your classified directory under “Valves” or “Regulators” 


*Write today for Bulletin 553 for graphic performance com- 
parison and complete capacity data. 


REGULATORS AnD CONTROLLERS 


LESLIE CO., 241 GRANT AVENUE, LYNDHURST, NEW JERSEY 


CONTROLLED QUALITY MEANS QUALITY CONTROLS 
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EQUIPMENT (Cont.) 


universal air valves. Multiplex Manufac 


turing Co 


342 Stainless Steel Liquid Meters. Bulletin 
from Neptune Meter Co. gives detailed illus 
trations meter and register specifications 
and list of corrosive liquids which can be 


hendied with new line of meters 


343 Short-Coupled Vertical Pumps. Recom 
mended for cooling towers circulating or 
process pumping ete 


& Bowler, Inc 


Bulletin from Layne 


344) Dynamic Process Cunitrol Systems. 23 
page bulletin from CDC Control Services 
Inc., describes employment of computer 
techniques and circuitry to program and 
regulete one of « number of transient 


process variables 


345 Low Temperature Valves. Operation 
at minus 300° F. at pressures of 150 to 
600 |b./sq.in 


from in. to 12 in Valve and Fitting 


In gate and globe designs 


Division, Cooper Alloy Corp 


346 lon-Exchange 
Produce high-purity demineralized water at 


Bulletin 


Water Demineralizers 


low initial and operating cost 
from Enley Products, Inc 


347 «Oil Cooler Bulletin Design and oper 
ating features, material specifications, sizes 
and dimensions, and handy sizing system 
Schutte and Koerting Co 


346 «Controlled Volume Pumps 


mended as final control elements in pro 


Recom 


portioning and control systems for blend 
ing, formulating, and chemical feeding. 32 
page bulletin from Milton Roy Co 


349 Shell and Tube Heat Exchangers. 
leiin trom Condenser Service & Engineering 
Co. gives engineering and reference data 


on complete line of exchangers 


350 Mechanical Seals 


for boiler feed pump and other hot water 


Specially designed 


Engineering Data 


services. Bulletin gives technical and in 


stallation data. Crane Packing Co 


351 Dredge Pumps 
from 6 in. through 16 in 


Available in sizes 
Prices and de 
tailed information from Thomas Foundries, 


Inc 


352 Bulk Handling and Storage Equipmert 
Vertical and horizontal tanks, pneumatic 
conveying equipment and systems Bul 


letin from The Day Co 


353 Metallic Gaskets 


Metallo Gasket Co. gives cross sections 


Catalog fron 


standard = dimensions applications and 


recommendations 


354 Wet Mixing and Homogenizing Equip- 
ment. 24-page catalog gives technical de 
tails of colloid mills, “Homo-Mixers,” and 
Mixers.” Gifford-Wood Co 


355 Stainless Steel Reactor Bulletin. Com- 
plete specifications of vessels with capaci 
ties from 5 to 2,000 gallons. The Pfaudler 


Co 


356 Corrosion Resistant Fittings 
catalog from Horace 1. Potts Co. gives di 


21 page 
mensions, specifications of “Speedline” cor 


rosion-resistant fittings 


357 Turbine Flow Meters 


less than 1 to more than 2,500 gal./min 


Capacity from 


Accuracy is plus or minus 2 of one per 
cent of instantaneous rate Catalog from 


Fischer & Porter Co 


358 Guide to Valve Seat Materials. bro 
chure from Keystone Valve Corp. contains 
comparative guide of chemical resistant 
characteristics of various metals and resilient 
seat materials 


359 Centrifugal Dust Separator Bulletin. 
Air flow resistance and dust recovery curves, 
temperature and pressure correction formu- 
las, selection chart, dimensions, supports 
and accessories. Day Co 


360 Cord impregnation Pilot Unit. Versa 


DEVELOPMENTS OF THE MONTH (Cont.) 
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394 Impervious Graphite Rupture Disks 
‘Impervite high temperature disks are 
now available from Falls Industries, Inc 
for operating temperatures up to 650° F 
The disks are stated to be accurate to plus 
or minus 5 per cent of rated burst, and to 
be suitable for use at 75% of rated burst 
They are unaffected by practically all cor 
rosives and their burst characteristics are not 
affected by varying temperature 

Standard diameters are available from 2 
to 12 in. for pressures from full vacuum 
to 100 Ib./sq. in. On order, disks can be 
furnished up to 24 in. diameter at burst 
ratings to 250 Ib./sq.in. They are suitable 
for use with either gas or liquid and are 
designed for mounting in standard A.S.A 
flanges 

Additional technical information will be 
furnished by the manufacturer Circle 


number 394 on Data Post Card 


Continued on page 62 
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O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 54 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


tile, pilot-scale treater accommodating whole 
range of process variables in cord and 
strand impregnation. Bulletin from C. A 


Litzler Co 


361 Improved Mass Spectrometer. 
cations, principles of operation, accessories 
specifications, described in brochure from 
Consolidated Electrodynamics Corp 


362 High Pressure & Temperature Pipe & 
Tubing. Condensed data on mechanical prop 
erties, creep strength, hot and cold bend 
ing, welding, heat treatment, working pres 
sure. Bulletin from Babcock & Wilcox Co 


Tubular Products Division 


363 Demineralization by lon Exchange 
19-page brochure from Permutit Co. dis 
cusses principles of ion exchange deminer 
alization including silica removal. Many 


flow diagrams 


364 Process Equipment Fabrication. Puge! 
Sound Fabricators offers a complete custom 
fabricating service for the process industries 
Bulletin 


365 Refinery Process Pumps. Component 
interchangeability is major advantage of 
Types PR and PRS refinery process pumps 
described in new bulletin from Peerless 
Pump Division, Food Machinery and Chemi 
cal Corp 


366 Wire Cloth Products Manual. 94 page 
book from Cambridge Wire Cloth Co. de 
scribes company’s complete line of indus 
trial wire cloth, screens, and wire cloth 


products 


367 Totally-enclosed & Explosion - proof 
Motors. Approved for highly dangerous lo 
cations in proximity to explosive gases, com 
bustible dusts, and hazardous liquids. Bre 


chure from U. S. Electrical Motors, Inc 


368 Mixer Bulletin. 


lines of double-arm, spiral-ribbon, and ver 


Describes complete 


tical mixers for pilot plants or commercial 


production Read Standard Division of 


Capitol Products Corp 


369 High Pressure Reactor Brochure. Av 
toclave Engineers offer bulletin on high 
pressure reactors for service up to 100,000 


Ib. /sq.in 


370 Ball Joint Bulletin 


from Barco Manufacturing Co. gives details 


6-page brochure 


of flexible ball swing, swivel, revolving 


and other types of movable joints. 


Continued on page 62) 
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Engineering Data @ 


Engineering Data 


371 Filters for Corrosive Liquids. Bullet 
from #® P Adams Co. gives dimensior 
drawings specifications, typical systerns 

3 and cross section drawings 

372 Vaporizing Unit and Storage Vessel 
Produces low-cost gas from liquid ox ygen 
nitroger sing amment av a8 heating 

yurce Details, specifications, and pric 
able trom Hotman Laboratories 


sermi-works spray dryers 

375 Furnace Manual. Petro Chem Develop 

ment Co. offers 1957 edition of “Petrocher 
lsoflow Furnace Manual 116 pages 

data trom 1,650 additional installations 


376 Corrosion Resistant Equipment. Ge: 
ae eral catalog from Duriron Co. describes spe 
al alloys, pumps, valves, heat exchangers 

other corrosion resistant process equipment 


377 Teflon Back-up Rings. For use in con 
junction with O-ring seals in hydraulic and 
similar pressure systems Technica data 
7 and samples available from Sparta Manutfac 


turing Co 


373 Rotary Batch Blender Brochure. Sturte 
vant Mill Co. offers bulletin with technical 
information on nine models of blenders 

374 Spray Dryer Bulletin, Bulletin fron 
Proctor & Schwartz gives dimensions and 
specifications of line of pilot plant and 


Engineering Data 


signed for simple and rapid analysis of 


arge group of gases and vaporizable mix 


tures. Technical data 
Bulletin 
describes 


dust 


382 Dust and Fume Eliminator 


Brochure from Scher ieg Industries 


new we nethod vertical rotor type 


and fume eliminator 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


395 large Capacity Spray Nozzles. Wide 
angle, full cone center jet spray nozzies tor 
hemical processing, quenching, and other 
industrial applications are now available 
from the Spray Engineering Co nthe 
arge capacity range, with a spray angle of 
from 120 to 140 


100 


379 


one 


380 


Ib 


The 


of 


centrifugal 


Bessemer Corp. in 


Schutz O'Neill Co 
operation 


pulverizing 


American 


compressors, made by 


capacities from 1,000 


000 


mn 


Bulletin 


construction 


Air-Swept Pulverizers 


gives 


features for controlled 


classifying, and conveying 


continuous cycle. Cutaway 


circuit’ diagrams 


24 


4p 


Cooper 


O CIRCLE your Data 
Service requests on 
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on page 54 to 


P GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


378 =Centrifugal Compressor Bulletin 
page booklet gives construction details 
plication data, and dimensions on Series RS 


from 
and 


ultra-fine 


views and 


Chemical Proportioning Pumps. Com 

plete selection charts for pressures to 60,U00 

sq.in. and capacities to 31.21 gal. hr 
Instrument Co 

Vapor Phase Chromatographic Unit 

‘Chromagraphette Series 9490," product 

Podbielniak, Ine is a desk model de 
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The removable 


feature 


nozzles easily 


streamlined multivaned centers to insure 


un form distribution and maximum atomiza 


of brass 


but 


tion. Standard nozzles are made 


cast iron, steel, and stainless steel 


special nozzles can be made to order from 


machinable 


any material 

A complete catalog covering the new 
line of nozzles is available from Spray 
Engineering Co Circle number 395 on 


Data Post Card 


(Continued on page 64) 


383° Graphite Burst Disc 


able, accurate to plus or minus five per cent 


Easily replace 


of rated burst pressure. Details from Delan 


ium Graphite Co 
continu 


Provides 


384 Linear 


ous integration in any instrument or system 


Integrator 


where integration, area or average compu 


tations, and a direct or remote reading is 


required. Details from Librascope, Inc 
‘S Teflon Gaskets and O-Rings. Bro 
h from Crane Packing Co. describes 


~ plete line of gaskets, back-up rings, and 
O-rings in full range of standard sizes 


53, No. 8) 


PRODUCTS ADVERTISED IN 


THIS ISSUE (Contf.) 


Leslie 


59A Reducing Valves. Bulletin from 


Co. gives grapt performance o-nparisor 

and complete capacity data 

61A Heat Exchanger Fabrication Mo W 

Kellogg Co w assume desigr engineer 
g. and fabrication, or will build to cus 


tomers desigr 


65A 


tions to 


“Turba-Film” Processor, Many applica 


heat and mass transter operations 


nvolving vapor-liquid equilibria Detail! 


from Rodney Hunt Machine Co 


66L Venting Manual. Operating feature: 


and special applications of line of vapor 
onservation vents. Protectoseal Co 
67A Process Drying Services. Proctor & 


Schwartz, Ine offers quaranteed dryer per 


formance based on carefully-pla ned test 


programs 


69A Design and Services 
More 


nstallations 


Engineering 
Wheeler process 


thar 


than twenty Foster 


totalling more 


fons capacity per year are now n 


tion or under construction 


7OL Corrosion Resistant Equipment. Heat 


exchangers process tanks fume ducts 


piping, pumps, valves. Haveg Corp 


71A Plant Design and Construction. bro 


chure from Southwestern Engineering Co 


describes their design engineering and 


construction facilities 


Corrosion-Resistant Linings and Coat- 
ings. Bulletins offered by Atlas Mineral 


Products Co. cover ements, linings, pro 


tective coatings and rigid plastic structures 


Great Lakes Car 


73A Graphite Anodes 


bon Corp. specializes in the production of 


graphite anodes for mercury cell application 
74. Heat Exchangers Expert consulting 
services are offered by the Aerofin Corp. on 
heat exchanger design and specification 

Equipment. Gas 


75A Gas Generation 


Atmospheres, Inc delivers completely uni 


tized and factory tested generators for the 
industrial 


production of gases 


78L Gas 


R-C rotary gas pumps are made in 76 capac 


Positive Displacement Pumps 


ities and sizes. Capacities from 5 to 50,000 


cu. ft. Bulletin from Roots-Connersville 


Blower 

79A Lithium Metal, Derivatives, Com- 
pounds. Lithium Corp. of America maintains 
representatives, sales offices, and ware 


houses throughout the United States 


Merchen scale feeders 


80TL 


offer 


Scale Feeders 


continuous dry blending by weight 


Booklet from Wallace & Tiernan, Inc 
B0BL Chlorinators and Chemical Feeders. 


For slime elimination water purification 


and industrial waste and sewage treatment 
Wallace & Tiernan, Inc 


(Continued on page 64) 
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1931 1932 


1933 
341935 


FOR +1936 


1951 


19531952 
195619551954 
1957 


41917 Croll-Reynolds Co. established; work on EVACTORS, PRESENT Croll Reynolds continues to develop and per 
started previously by the two founders, now enters new phase fect new hinds of jet and condensing equipment with the 
I1B2VO’s Croll-Reynolds contributes greatly to the power field's oe ond shill thet Poy enabled the Company to estab- 
efficient use of intercondensers between stages for steam ish an enviable record. In its Forty Forward Years, Croll. 


Reynolds has 


economy 

@ Supplied equipment for vacuum cooling of fresh vegetables 

919 BO °s Croll-Reynolds focuses on the need for high vacuum in with a combined daily capacity of 2000 cars each holding 
the growing chemical field — gives special attention to design 25,000 to 30,000 Ibs 

of 4 and 5 stage EVACTORS, and also to the application of @ Designed and manufactured all the commercial vacuum cooling 

Steam jet refrigeration equipment equipment used to date in the electrolytic zinc industry of the 


US. and Canada 


1940's Croll-Reynolds directs activity toward war effort, sup 
plies a great number of EVACTORS for shipboard use, special 
units for the atomic program, and equipment for manufactur 
ing new types of explosives and chemicals. In the late 1940's, @ Pioneered many new applications of vacuum and vacuum 
Croll-Reynolds develops and supplies vacuum equipment for refrigeration 
vacuum cooling of fresh vegetables 


@ Supplied mere vacuum cooling systems for the Viscose Rayou 
industry than all ether manufacturers combined 


Croli-Reynolds Company, Inc. is confident that in the future, as in 

19GBO'°s Croll-Reynolds develops special condensing tower used the past, they will continue to develop new types of industrial jet 
to recover entrained materials and to prevent contamination equipment and improve existing designs 

of cooling water — especially adaptable for deodorizers in the 

fatty acid and allied industries 


Croll-Reynolda 


Main Office: 751 Central Avenue, Westfield, N J 
New York Office: 17 John Street, NY. 38, N.Y 


CHILL-VACTORS * STEAM-JET EVACTORS * AQUA-VACTORS * FUME SCRUBBERS * SPECIAL JET APPARATUS 


CROLL 
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PRODUCTS ADVERTISED IN THIS ISSUE (Con?.) 


S1A Impervious Graphite Products. Ne 
tional Carbon Co. offers bulletins and data 
sheets on activated carbon, carbon brick 


and “Karbate” process equipment 


Water-tubricated Submersible Pump 
No line shafts, packing boxes, or lubrica 
tion devices required. Bulletin from Fair 


banks Morse 


84 High Alloy Castings. Duraloy Co. has 
had thirty-five years of experience in solv 


ing high alloy casting problems 


Non-lubricated Compressor Cylinders 
Complete information on gas-engine com 
pressors and non-lubricated compressor 


cylinders available from Ingersoll Rand 


S6L Viscosity Recorder. The “Viscom 
etran,” produced by Brookfield Engineering 
Laboratories, Inc, is used for end point 
determination and continuous “in-process” 


viscosity recording. Application data sheet 


867A Gas Separation Plants. Integrated de 
sign, manufacture, erection, and operation 
of plants for gas separation, liquefaction 


and purification. Air Products, Inc 


88L 26th Exposition of Chemical Industries 
Will be held at New York Coliseum, Decem 
ber 2-6, 1957 


89A_ industrial Furnaces. More than 1,650 
Petrochem “isoflow” furnaces in operation 
or under construction since 1940 Petro 


Chem Development Co 


Screening nt Catalog. Vibrat 


ing screens, test sieve shakers, packers and 


jolters, spiral feeders. Syntron Co 


93R Tebe Mill Bulletin. For wet or dry 
grinding. From 2 to 10 ft. in diam., 6 to 
35 ft. in length, with acid-proof lining of 


rubber, silica, and porcelain Hardinge Co 


Filtration Catalog 
technical data on line of filter presses built 
by D. R. Sperry & Co 


Specifications and 


95SR Reusable Couplings Can be fitted 
without heat by @ simple, clean mechanical 


Dy 


process Bulletins from Packless Metal 


Hose, Inc 


Mixing and Grinding Equipment. 
Double arm kneader, high speed three 
roller mill, several types of change can 
mixers Details from Charles Ross & Son 


Co 


97A Continuous Reactors. Bulletin giving 
applications, operation, advantages, speci 
fications of “Votator” continuous reactors 


available from the Girdler Co 


98L PVC Plastic Pipe Brochure. Detailed 
bulletin from Kraloy Plastic Pipe Co. de 
scribes their line of PVC process piping 


98BR Chemical Engineering Services. From 
process development and economic studies 
to definitive engineering designs IR 


Minevitch and Associates 


Grinding Equipment. “Micronizers 
made by Sturtevant Mill Co., grind and 
classify in single fluid-jet chamber, and 
provide fines in range from ‘2 to 44 


microns. Technical literature 


100TL Metallic Raschig Rings. For difficult 
extraction processes involving the produc 
tion of acids, oils, and dyes. Complete in 
formation from Metallo Gasket Co 


Sizes from 


100BL Centrifugal Pump Data 
1 to 10 in., heads to 250 ft., capacities 


to 4,000 gal./min. Nagle Pumps, Inc 


101A Super Centrifuge For continuous 
clarification of liquids, separation of two 
particles 


immiscible liquids, removal of 


according to particle size. Demonstration 


test runs arranged. Sharples Corp 


102TL Flexible Hese Cataleg. New indus 
trial applications of “Flexaust’ hose «nd 


“Portovent” retractable ducts. Flexaust Co 


102BL Welded Aluminum Tanks. lechnical 
data from R. D. Cole Manufacturing Co. on 
tanks, pressure vessels, other processing 
equipment in aluminum, stainless and car 
bon steels, Monel, other alloys 


DEVELOPMENTS OF THE MONTH (Cont.) 


396 Carbon Tower Packing. Intalox saddle 


packing is now available in carbon from 


U. 5S. Stoneware Co. This new development 


is said to be the result of a joint research 
program of U. S. Stoneware and National 
Carbon Co 


At present these carbon packings are 
made in the | in. size only, but other sizes 
are to be made available shortly. They are 
particularly recommended for use in opera 
tions involving hot alkalis, mixtures of 
hydrofluoric and sulfuric acids, or hydro 
fluoric and phosphoric acids-—applicati ons 
where chemical ceramics would prove un 
suitable. In addition, their low coefficient 
of thermal expansion enables them to be 
used under conditions of abrupt temperature 


change without danger of spalling 


Further technical information is available 
from the manufacturer Circle number 396 


on Data Post Card 
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10384 Spray Nozzle Cataleg. Complete 
technical information on line of advanced 
design spray nozzles. Spraying Systems 


Ine 


103R Water Supply Systems. Brochure 
from Ranney Method Water Supplies, Inc 


describes their experience and facilities 


104TL Belt Feeder. The 
made by Thayer Scale Corp., provides con 


“Autoweightion 


tinuous weighing of all materials from 


free-flowing to sticky 


104BL Spray Nozzle Catalog. Wide variety 
of nozzles in standard or special corrosion 
resistant metals and materials. Binks Manw 


facturing Co 


105TR Heat Exchange and Process Equip- 
ment. Condensers evaporators, mixers, re- 
actors, pressure vessels, heat exchangers 


Manning & lewis Engineering Co 


105BR Single Disc Attrition Mill. Bulletins 
from Bauer Bros. Co. describe attrition mills 
other types of grinding and pulverizing 


machinery 


106BL Flow Test Kit 


prices on compact, self-contained flow test 


Complete data and 


kit. Ace Glass, Inc 


109TL Air Cooling Coil Bulletin. 2 to 15 
ton capacity. Complete with multi-outlet 
expansion valves. Data and prices from 


Rempe Co 


109BL Pyrex Sight Glasses 
tangles, or odd shepes in 8 thicknesses 
sizes up to 24 by 60 in. Swift Glass Divi 
sion, Swift Lubricator Co 


Squares, rec 


109TR Gear Pump Bulletin. Bulletin from 
Schutte and Koerting Co describes their 
line of gear pumps and gives details of 


their engineering services 


1098R Drum Reconditioning Machines. 
Complete equipment details and specifica 
tions from M. L. Gilbert Co 


110L Nickel-Bearing Alloy Fabrication. De- 
sign, development, fabrication of tanks, 
piping 
special equipment 


pressure vessels, bubble towers, 


Misco Fabricators, In 


111BL Thermocouple Wire. More thon 
1,500 different wire 
calibrations and gage sizes 


combinations All 
standard 
Thermo Electric Co 


Rotameters. The “Ar-Met" rote 
meter, made by Brooks Rotameter Co., 
features positive indication, all metal con- 
Bulletin 


struction, through-bolted design 


118L Jet Ejectors. Brochure from Ingersoll 
Rand gives technical data on their line of 


jet eyectors 


119BR Panel Coil Heaters. Can replace 
pipe coils in many processing applications 
Bulletins with technical data, prices, from 
Dean ThermoPanel Coil Division, Dean 
Products, Inc 


Plant Design and Construction. Ralph 
M. Parsons Co. take special pains to guord 
confidential process data and know-how 


belonging to clients 


OBC Mixer Bulletins 
available from Mixing Equipment Co. on 


Several brochures 


many types of mixing equipment 


| — 
| 
2 a0 
vat 
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SERVING THE CHEMICAL AND PROCESSING 


Concentration without degradation 


Extreme care is required during the concentration 
of gelatin because of its sensitivity to heat, tendency 
to foam, and the resulting substantial increase in 
viscosity. At the Detroit plant of The American 
Agricultural Chemica! Company a Turba-Film® 
Processor is extracting 1200 lbs. of water per hour 
from 2500 lbs. of gelatin solution with no“burn-on™ 
or other degradation of the product. The process 
variables—feed rate, heat, input and operating pres- 
sure—are closely controlled from a central point 
during the continuous, single-pass operation. 

Such Turba-Film features as the mechanically- 
aided, turbulent, thin, falling film; minimum of 
hydrostatic head, and extremely short residence 


time, permit high concentration of a wide variety 
The 


lurba-Film Processor is performing equally well in 


of heat-sensitive materials with no “burn-on”,. 
many applic ations of heat and mass transfer oper 
ations involving vapor liquid equilibria slic h as 
deaeration, absorption, distillation, deodorization, 
countercurrent stripping, demonomerization of 
polymers, and deammoniation of natural latex 

We offer completely engineered package systems 
for the chemical, pharmaceutical and allied indus- 
tries. Qualified engineers are available to discuss 
the application of the Turba-Film Processor in 


solving your processing problems. 


RODNEY HUNT MACHINE CO. 


Process Equipment Division 
37 Vaile Street, Orange, Massachusetts, U. S. A. 
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NUCLEAR NEWS 


Release of information recently de- 
classified on production of heavy 
water by the dual-temperature hy- 
drogen exchange process continues to 
be held up by a restraining order is- 
sued to the A.E.C. by the U. S. Dis- 
trict Court of Appeals in Washington, 
D. C. (CEP announced in May that 
an inventor named Spevack who 
claims patent rights to the process 
had initiated the action resulting in 
the restraining order.) As predicted 
in CEP, briefs were filed by attorneys 
representing both Spevack and the 
A.E.C. on May 28th. Presumably, the 


PROTECTOSEAL VAPOR CONSERVATION VENTS 


cases, no indication is available as to 
FULLY FIRE PROTECTIVE — SIMPLE, EASY TO MAINTAIN when such action will be taken. CEP 
will report on and comment further on 
developments as they occur. 0 


Cost of the Shippingport, Pa., re- 
actor is said to be running far over 
original estimates, project comple- 
tion will be delayed. Reason: unsatis- 
factory performance, particularly in 
corrosion resistance, of process equip- 
ment originally slated for job. 0 


(1) Pressure-tight vent housing. (2) Vacuum 
relief valve. (3) Pressure relief valve. 
(4) Modern “swing bolt” design. (5) Verti- 
cally mounted, rectangular plote-type 
flame arrester 


Seven - hundred - hour performance 


Easily accessible flame arresters are located PROTECTOSEAL ENGINEERING SERVICES test has been completed by Army 
outside the pressure-tight, cast aluminum In providing proper fire and explosion pru- on their Package Power Reactor at 
Sa in this simplified, “one- tection, consideration is always given to Fort Belvoir, Va. Shutdowns during 

the operating and maintenance problems test totalled only eight hours, genera- 


Condensate draihs freely off the vertically of corrosion, sublimation, valve pressures, 
positioned flame arresters, preventing fre- conservation of solvent vapors, cleaning of 
quent “‘clog-ups'’’ and prolonging operat- flame arresters and other special problems. 


tion of power exceeded design output. 


Operation has begun at the French 


ing time. 

Quick visual inspection or removal of valves — Protectoseal Venting Manual. For a fuller nuclear testing reactor at Saclay 
or arresters for cleaning is possible with the understanding of how Protectoseal can help | The unit, which uses heavy water made 
ee ee you solve your venting problems, fill out available by the U.S.A.E.C., went crit- 
Tightly seating pressure and vacuum relief coupon below for your copy of the com- i ale July 9. ry 


valves are precision fabricated and are avail- plete Venting Manual showing operating 
able as specified on order for other than features and special applications of the 
normal pressure settings complete Protectoseal line. 


A COMPLETE LINE OF STORAGE TANK SAFETY EQUIPMENT 


Min. Non-Comervetion Rodding and Sampling Tank Truck ond Tank Cor Storage Tank 
Type Vents Heads Looding Cover: Fill Openings 


te fires in with Underwriters’ Leberetories, 
c Five Protection Association, Factory! 


PROTECTOSEAL PRODUCTS 
PROTECT YOUR PLANT 


Associated Factory Mutual Fire 
lotion, Imp: Risk M 


The Pretectosea! Compony, Technical Service Department, 
1062 South Western Avenue, Chicage &, 
Please send the Venting Manvel with Price List and the Sofety Bulletin 
Sories os checked below 
Protectosec! Venting Manvol 
© Sefety Bulletin Series on “Flammable Liquids. their characteristics 
hazards ond sale handing 


Electric power was produced for the first time 
recently by heat from the Sodium Reactor Ex- 
periment during tests of the reactor and aux- 
iliary components. Designed and built for 
AEC by Atomics International (North American 
Aviation), in the picture a huge, lead-shielded 
ch for ding vranium fuel into the 
reactors hovers over the “core” of the reactor 


sunk deep beneath the ground. 


Nome Title 


Compony 


Addrew 


City lone 
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PROCTOR SERVICES 
for your new products 


Mr. Albert G. Blank 
Sales Manager 
Process industries Sales 


No. 4: preliminary design 
of your product dryer 


Proctor’s guaranteed performance on a dryer to suit your needs is the 


basis on which you can confidently purchase equipment / 
One phase of Proctor’s service which justifies this confidence by you / 


is in the preliminary design and analysis of test results conducted on 
your product. 
The necessity of conducting carefully planned programs of drying 
tests was related in our Series No. 3. 
Fortified with the data obtained from such a drying test program, 
Proctor’s engineers in the Preliminary Engineering Section interpret 
the data into commercial equipment. In doing so, considerations are 
given to the proper selection of a design of dryer to suit the material 
and the quality of product you wish to produce. 
This procedure involves a careful review of the operating conditions, 
; the preliminary equipment ahead of the drying unit, determination of 
heat balance, the application of metals of construction to suit the needs 
of your product, the physical relationship of the dryer to your prepara- 
tory processing equipment, as well as supplementary processing equip- 
ment—all of which goes into obtaining a smooth running continuous | 
range of equipment. | 


To accomplish the above, a wide range of experience of Proctor’s 
engineers is applied to your problem, and all items are carefully re- 
viewed and discussed with members of your organization interested 
in the project so that important points of design are incorporated to 
attain a successful operating range. 
This policy of guaranteeing performance has been pursued over | 
many years by Proctor and it is a proven characteristic of Proctor service. 
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Is your firm in the government's 


SMALL BUSINESS CATEGORY? 


—lif so, Your Loan and Procure- 
ment Status May Be Changed by 
a new tLegislative Action in- 
tended to Make The Size Yard- 
stick More Realistic. 


op ew has just passed a new law 
changing the definition of “small 
business.” The new definition will 
rate size by a yardstick more equit 
able to the chemical industry than 
“number of employees.” 

Many manufacturers of chemical 
and process plant equipment who have 
long enjoyed privilege 
granted to small business may soon 
have their status changed to “big 
business.” And some 
which have been handicapped by be 
ing classified as “big” may find them 
selves moved into the “small” cate 
gory 


special 


companies 


The rules for determining which 
companies are small and which are 
big for purposes of receiving loans 
and special procurement privileges 
under Public Law No. 163 are estab 
lished by the Small Business Admin 
istration (SBA) which was created 
by the same law. SBA, for loan pur 
poses, uses an industry-by-industry 
formula which will not be changed 
by the new law. But for procurement 
the rating basis differed. For consid- 
eration by Government procurement 
agencies, businesses were divided into 


*A company having more than 500 em 
ployees could sometimes, upon application, be 
granted a certificate declaring it to be “small” 
if SBA felt that its relative position in its 
industry justified the action. 


Joseph L. Gillman, J1 


big and small categories depending 
upon whether they had more or less 
than 500 employees regardless of the 


industry.* 


industry-by-industry Favored 

There was not much complaint over 
the industry-by-industry formula used 
for loan purposes. In such cases only 
two parties are involved—SBA and 
the applicant—and there are no dis 
senters. But when procurement came 
up, many or all of the losing bidders 
could be, and often were, complainers 

Ihe new law makes mandatory the 
use of industry-by-industry compara 
tive ratings for both loan and procure 
ment. 

The old Jaw did not make man 
datory the use of any specific cri 
teria to define small business. It sim 
ply stated that SBA could use the num 
ber of employees and/or dollar volume 
as criteria, among others, after deter 
mining that the company was inde- 
pendently owned and operated and not 
dominant in its field 

Chat SBA has successfully used its 
industry-by-industry definition for 
making loans raises the question as to 
why the formula was not applied 
to procurement. One reason could be 
that the definition in use for loans 
comprises over five pages of fine print 
which might be awkward for use by 
the Government's vast procurement 
system, 

Whatever the specific reasons, SBA 
has held steadfastly to its 500-em- 
ployee rule for procurement and Con- 
gress had to step in, study the situa- 
tion, and pass the new law 


Investigation 

On October 30, 1956, a subcommit- 
tee appointed by the House made the 
following recommendations after in 
vestigation of the matter: 

“1) The Small Business Administration dis- 
cord its proposed definition as it applies to 
procurement; 

2) The Smoll Business Administration im- 
mediately adopt an industry-by-industry defi- 
nition in order that the some or a similar 
formula for defining small business will apply 
both to the financial assistance and procure- 
ment programs for small business; 

3) All procurement agencies of the Govern- 
ment, particularly the Department of Defense, 
immediately proceed in good faith to efectu- 
ate such an industry-by-industry definition; 

4) The Small Business Administration re 
port to this committee by December 1, 1956, 
on the operation of a procurement definition 
based on an industry-by-industry breakdown 
pursuant to the recommendation of this com 
mittee.” 

On January 3, 1957, the Select Com 
mittee on Small Business made a final 
report to the House. One of the 
recommendations was: “That the 
Small Business Act of 1953, as 
amended, be further amended so as to 
direct the SBA to discard the numeri 
cal definition of “small business” now 
used for procurement purposes, and 
set up in lieu thereof an industry-by 
industry definition in accordance with 
and subject to all provisions of the 
act.” 

On Aug. 2, 1957, H.R. 7963, pro 
viding for a separate act to be known 
as the Small Business Act and based 
substantially on the above recommen 
dation, passed Congress. It was signed 
by the President on Aug. 3, 1957, and 
is now the new Small Business Law 


Fulbright Awards are available this 
year in chemical engineering. There 
is an opening for a research scholar in 
chemical engineering at the University 
of Liege, Belgium. A lecturer is desired 
at the Univ. of Nancy in France, there 
will probably be openings in Germany, 
and Israel wants a visiting lecturer in 
chemical engineering to advise on the 
training of engineers for the rapidly 
expanding basic chemical industry of 
Israel. A _ visiting lecturer's position 
for instrumentation in chemical engi- 
neering is open at Yokohama National 
Univ. in Japan. Other openings are 
likely to become available and there 
are certain be requests for leading 
engineers to go abroad under the terms 
of the Smith-Mundt Act. 0 
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New officers of the Chemical In- 
stitute of Canada are: ©. J. Walker, 
Univ. of Alberta, pres.; C. E. Carson, 
Imperial Oil Ltd., vice-pres.; L. Piche, 
Univ. of Montreal, chmn. of the board; 
R. J. Allen, Canadian Titanium Pig 
ments Ltd., treas.; G. T. Page, Chem- 
ical Inst. of Canada, general manager 
and secretary. 0 


The 12th Annual Instrument-Auto- 
mation Conference and Exhibit is 
scheduled for Cleveland Auditorium, 
Cleveland, Ohio, September 9-13 
Sponsored by the Instrument Society 
of America, the week-long program 
of conferences is one of the top events 
in the field of instrumentation and 
automatic controls. 0 
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The Professional Engineers of Ore- 
gon will hold their convention at the 
Eugene Hotel, Eugene, Ore., October 
18-19 O 


A separate classification and pay 
schedule for engineers employed by 
the Federal Government has been 
recommended to a Senate subcom- 
mittee. Testifying before the Sub- 
committee on Federal Employees’ 
Compensation, the National Society 
of Professional Engineers said: “An 
adjustment of the salaries of engineers 
and scientists in the Federal service is 
in order and is required if the Govern- 
ment is not to fall further behind in 
its effort to obtain and retain com- 
petent engineering staffs.” 0 


MANN 

| 1 


over 1,000,000 


of petrochemical know-how 


@ ammonia 


@ butadiene 


@ butyl! rubber 


@ ethylene 


@ dodecy! benzene 


hydrogen 


@ methanol 


® urea 


More than twenty FW process installations totalling more than a million 
tons capacity per year are now in operation or under construction. 


This specialized know-how — encompassing design, engineering, fabri- 
cation and erection all over the world — gives Foster Wheeler a firm 
foundation for serving the requirements of all producers planning process 
facilities in the expanding petrochemical industry. 


Foster Wheeler Corporation, 165 Broadway, New York 6, N.Y. 


FOSTER WHEELER 


NEW YORK *¢ LONDON «+ PARIS «¢ ST. CATHARINES, ONT. 
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Haveg Equipment Solves Corrosion Problems in Handling 
ACIDS * ALKALIS SOLVENTS HF FUMES 


ion 


Corrosion 


Resistant 


HEAT EXCHANGERS 


PROCESS TANKS 


PIPING 


HAVEG CORPORATION 


Atlanta, Coder 7 382!) © Chicage (Wheeton), Wheaton 8.3225 © land (Solon) Churchill 8.6194 © Detrow (Livome 
Kinwood | 1785 © Houston MOhows 7.6519 © Los Angeles (Norwolt) Okbow 3/710 © New York (Westfield 
9006 Denver, BEimont 70433 © Conode Montero! Glenwew 779! © 


Toronto, | 5559 © Monterey Mew 


(Bellows 
27383 © Seattle Mow 
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First Annual meeting of the American Associo- 
tion of Cost Engineers was held on the campus 
of the Univ. of New Hampshire. in addition 
to a technical program, the 161 members 
and guests present sow AACE president N. G 
Bach present the association's Award of Merit 
to W. L. Nelson (left in picture), noted writer 
on cost engineering subjects. 


The first organizational step in the 


| coordination of the activities of En- 


ineers Joint Council and Engineers 
Council for Professional Develop- 
ment will be the two-day Engineers 
General Assembly, a joint conference 
of the two organizations, to be held 
in New York's Statler Hotel, Oct. 
24 and 25. 

In a statement issued by J. W. 
Barker, president of EJC, and M. D. 
Hooven, president of ECPD, the two 
organizations point out that, “The joint 
program committee has developed an 
outstanding program that will reflect 
the common interests of the two organ- 
izations in the professional and social 
development of the engineer. The two 
groups have long recognized their 
closely parallel activities this singu- 
larly important step is bringing to 
gether their annual meetings.” 

he program will consist of panel 
discussions on: Military Service as a 
Factor in Professional Development ; 
Ihe Community College in Techno 
logical Education; The Place of the 
Engineer in Industrial Management ; 
and New Dimensions in Post-Graduate 
I:ducation for Engineers 


Site of the next International Con- 
ference on Peaceful Uses of Atomic 
Energy is as yet undetermined. Both 
Vienna and Chicago want it, Brussels, 
Geneva, and Paris may bid for it. Bat 
the location could depend on the Rus 
sians, according to experts. The Rus 
sians have not yet said if they want 
it held in Moscow 0 


A record-breaking 650 metal scien- 
tists and engineers from more than 
36 nations are expected to attend the 
2nd World Metallurgical Congress to 
be held in Chicago November 2-8. 0 
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My Phone Wie 


Wilshire Oil Company of California's new catalytic reforming and desulfurizing units 
at Norwalk, designed and constructed by Sweco to produce high-octane motor fuel 


Teamed to U, pean Lowgrade 


SE 
Working together, Wilshire Oil 


of California and Sweco have been 
solving process problems since 1923. 
They've done it again with this 
new 10,000 spp Platformer-Unifiner 
for premium-quality gasoline. 


To help satisfy the growing thirst of modern auto 
engines for higher octane fuels, Wilshire Oil Co. of 
California decided to add a new catalytic reforming 
unit at its Norwalk plant. Design and construction 
were placed in the hands of Sweco’s Engineering and 
Construction Division. A logical choice. The two com- 
panies have been working together since 1923, when 
Sweco built an absorption plant for Wilshire at Santa 
Fe Springs. And for 34 years, Sweco had been supply- 
ing Wilshire with heat exchangers and other process 
equipment. Sweco was a known dependable quantity. 


High temperature, high pressure 

The Norwalk project was a 10,000 pep Platformer. 
Unifiner to upgrade low-octane naphthas. Tempera- 
ture and pressure requirements were high: The Plat 
former — using platinum as a catalyst to reform the 
molecular structure of hydrocarbons—required 975° F., 
650 psig. The Unifiner — freeing sulfur from the 


naphtha to permit high-severity reforming — required 
675°F., 850 psig. To meet process requirements, 
Sweco supplied 13 heat exchangers, designed and 
manufactured at its Los Angeles plant. 


Signed, sealed and “on stream” 

Approximately 13 months after Sweco engineers 
went to work, the Norwalk unit went “on stream.” 
(Total elapsed time included 7 months of field con- 
struction.) It’s a typical Sweco job. Done right, and 
done right on time, whether it’s in Tanganyika, the 
Andes, or around the corner in Norwalk, California. 

Typical also of Sweco teamwork on all jobs... in 
engineering and construction of refineries, chemical 
plants and ore beneficiating mills in the design 
and manufacture of process equipment ...in a com. 
plete line of vibrating screen separators ...or extended 
service in plant modernization; procurement and ex 
pediting; plant operation. 

For more information on how Sweco teamwork 
may help your engineering and construction needs, 
write for Brochure E-5-29. 


Southwestern 


Engineering 
SWECO Company 


4800 Santa Fe Avenue, Los Angeles 58, California 


Engineers and Constructors Manufacturers 


“> 


STOP 


the most enduring way 


CORROSION 


with ATLAS TANK LININGS 
for steel or concrete tanks. 
A complete corrosion-proof 
covering system from prim- 
er to protective brick 
sheathing. 


with ATLAS CORROSION 
PROOF CEMENTS for the 
most severe conditions. 
Protection against acids, 
alkalies, salts, solvents and 
other corrosives. 


with ATLAS PROTECTIVE 
COATINGS for almost 
every purpose. A complete 
line to assure the proper 
protective coating for the 
job. 


with ATLAS RIGID PLASTIC 
STRUCTURES for tanks, 
fume exhaust duct work and 
complete pipe systems. 
Fabricated of highest qual- 
ity corrosion proof plastics. 


OVERSEAS NEWS 


Tear out this ad and check the 
block where corrosion protec- 
tion is most needed in your plant. 
You will receive a complete bul- 
letin giving all technical infor- 


J 
3 
t 
mation, 


CEMENTS 

LININGS 

PROTECTIVE COATINGS 

RIGID PLASTIC STRUCTURES 


MINERAL 


MERTLIOWN, PENNSYLVANIA 


TECHNICAL REPRESENTATIVES THROUGHOUT THE UNITED STATES 
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Cores for two nuclear reactors to be installed 
in West Germany are being fabricated ot 


| Atomics International (North American Avic- 


tion). One of the research reactors will be 
located at the Johann Wolfgang Goethe Uni- 


| versity in Frankfurt/Main, and the other at 


the inst. of Nuclear Research, West Berlin. 


| Both will be used for training and nuclear 


physics studies, scientific research, and for the 


production of radio-isotopes. 


A contract to provide engineering 
data and technical assistance in the 


| construction and operation of a sty- 
| rene monomer plant at Ravenna, 
| Italy, has been awarded to Koppers 


International, C.A., by ANIC, a large 
chemical firm of Milan. The new plant 


| will have an annual rated capacity of 


14,000 metric tons, the styrene will be 


| used by ANIC to produce GR-S syn 
| thetic rubber. O 


| Work is in progress on a $33 mil- 


lion plus, 55,000 bbl. a day refinery 


| for the Panama Refining & Petro- 


chemical Co., Inc., of Panama City. 


| The refinery is being built in Colon, 
| Panama, by Foster Wheeler Corp 
| Target date for completion is less than 


two years. 0 


Five of the largest deep well ver- 


_ tical pumps ever built in the South 


are being shipped to Korea by their 
manufacturer, Johnstown Pump Co 
of Pasadena, Calif., for use in a new 
power and fertilizer plant in ine 
Chung-Ju area south of Seoul. The 


| pumps, each of which can lift more 


than 50,000 gallons of water a minute 
265 feet, were specially designed for 


| the plant which is being built for the 


Korean Government by F. H. McGraw 
& Co. and Hydrocarbon Research, 


_ Inc., as an ICA project. 0 


| A European Computation Center 


has been opened on Rue de la Sci- 
ence in Brussels, Belgium, by Elec- 
tronic Associates, Inc., Long Branch, 


| New Jersey. It is the first commercial 
| facility of its kind in Europe, will 


emphasize analog computer techniques 
since EAI is the country’s largest 
manufacturer of electronic analog 


| computing equipment. 0 


as 
| 
| 
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: 


What purity graphite anode will 
he best for our mercury cells? 


Let’s call Great Lakes Carbon— 
they’ve always been helpful, and 
their product performance is 
outstanding ! 


SREAILAKES CARBON CORPORATION 
aaitiee 18 EAST 48TH STREET, NEW YORK 17, N.Y. - OFFICES IN PRINCIPAL CITIES 
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: 


For the Practical Answer 
to Your Heat-Exchange Problem... 


There is a competent Acrofin heat-transfer engineer near 
you, qualified by intensive training and long experience to 
find the right answer to your own particular heat-exchange 
problem. 

This specialized knowledge is there, ready for you to 
use to your greatest advantage. Ask the Aerohn man — and 


be right. 


Aerofin units do the job 


Better, Faster, Cheaper 


AEROFIN CorroraTtion 


Aerofin is sold only by manufacturers of 
fan-system apparatus. List om request. 
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OVERSEAS NEWS 


Each year $50 million is contributed 
to the American chemical industry 
in the form of royalties for patents 
and “know-how” on the foreign licens- 
ing of chemical processes, according 
to R. S. Aries, New York consultant. 
At the same time growth of the chemi- 
cal industries in Western Europe and 
in Japan has, during the last four 
years, outstripped the proportional 
growth of U. S. counterparts, aided 


| as never before by private U. S. in- 


dustry. 


| Potasse & Engrais Chimiques has 


been awarded a contract by Societa 
Azienda Nationale Idrogenazione 
Combustibili of Milan, Italy, to erect 
a 400-600 ton a day complex fer- 
tilizer plant utilizing the PEC car 


| bonitric process to produce a basic 


formula of 13-10-12 NPK. The PEC 
process, available from the Chemical 
and Industrial Corp., Cincinnati, in 
this country, was also used recently 
in a new plant built by C & I for 
California Spray Chemical Corp. 0 


Four tons a day of technical grade 
DDT will be produced in a new 
plant at Alwaye, Southern India. 
Prime contractor is Singmaster & 
Breyer, New York. Contract supplier 
for the DDT-formulating unit of the 
plant will be Sturtevant Mill Co. of 
Boston, Mass. and Technical Enter- 


| prises of New York will act as process 
| consultant. 0 


_ A new paint plant will be built in 


the new industrial section of San 
Jose de las Lajas about 25 miles 
southeast of Havana, Cuba, by Du 
Pont. The plant will be operated by 
Du Pont Inter-American Chemical 
Co., is expected to be on stream by 
September 1, 1958 0 


A plant to produce plasticizers and 
synthetic resins located at Ruhle, 
West Germany, is the latest over- 
seas project of Archer-Daniels- 
Midland Co. Its first unit already 
in production, the new plant was built 
in association with German and Neth- 
erlands interests, is being operated by 
Scado-Archer-Daniels GmbH & Co., 
which is owned by ADM and its Ger 
man and Netherlands partners. O 


High pressure polyethylene will be 
made and marketed in Italy by a 
new company, Celene, S.P.A., jointly- 
owned by Union Carbide Corp. and 
Societa Edison of Milan. Plans call 
for initial production of 24 million 
pounds 0 


4 <3 

AEROFIN 
MAN | 
| 


Delivers completely 
unitized and factory 
tested generators . 


| oe 


Here’s an important consideration 
when buying generator equipment, 
All Gas Atmospheres Generators 

are unitized, compactly constructed 


‘and assembled by experts on a 


The second of two 20,000 cfh food purity 
nitrogen generator systems, includes gen 
erator through purification — drying and 
compressing to 250 lbs. on a common base 


common frame and thoroughly 
tory tested to specification. 
they reach their destination 
ready to set into position 
work with an absolute 
minimum @ 


This practica™ ires you that you 
get exactly wl eu ordered and 
permits Gas Atn heres engineers 
to build more 
smaller frame. Vi 
unitization greatly 
maintenance — 
and upkeep 


Why not look inte the many 
advanced features found only in 
(as Aymospheres generators when 
next you're in the market? Let us 
put you in touch with a user and 
we're sure your next generator 
will be a Gas Atmospheres. 


equipment for producing industrial gases 


20011 WEST LAKE ROAD 
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View of downtown Baltimore 
showing Lord Baltimore Hotel (encircled) 


CHEMICAL ENGINEERS 


WEEK IN MARYLAND 


McKeldin has just proclaimed the 


Gov. 


week of A.I.Ch.E.’s National Meeting, Sep- 
tember 15-18, as Chemical Engineers’ Week 
in the State of Maryland in recognition of 
the vital role of chemical engineers in the 


nation today. 


ith this significant recognition by 
WwW: State of Maryland, and a tech 
designed to give the 
chemical engineer a lot to take bach 
to his company, A.I.Ch.f.’s National 
taltimore promises to be 


nical program 


Meeting in 
one of the biggest to date 

Last minute 
pour in. The technical 
tures (see July CLP for full details) 
sion on the pres 


highlights continue to 
program fea 


will include a big: s« 
ent technology and economics of the 
chlor-alkali industry, and the chemical 
engineering details of Project Van 
guard—rockets in with 
the chemical engineer helping to put 
there The whole 
rocket 


outer space, 


expanding 


will be 


them 


field of jet and fuels 


presented, and the chemical engineer 


ip involved is far from being con 
rocket 
is promised in the field of adsorption 


and if you 


fined to fuels for Revolution 


dialysis and ion exchange 
are skeptical, come down to Baltimore 
and see for yourself. (We 
you'll take back to the boss 
Drying, low temperature 


promise 
you idea 
post haste. ) 
in ammonia and air 
matte! 


ing, Satety 
that 
Ol operating cost 
ing plants will all be on the 


proce 
plant , and ever-present 
in chemical process 
program. 

Banquet speaker on Tuesday will be 
Gov. McKeldin himself; his speech is 
still under 
i “big” one 


wraps but promises to be 


Haines 
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The Sunday ession is now 
et. The 
seas, An Important Phase of 


War Trend,” 


to the chemical engineer every day as 


panel 
Over 

a Post 

important 


subject, “Engineers 


grows more 


technical 
he 


named 


American installations and 


assistance mushroom abroad. 
panel members can now be 
Dr. Vittorio de Nora, Oronzio de 
Nora, Imbianti Elettrochimici, Milan, 
Italy John Prichett, 
chemical director, Hilton-Davis Chem 
John P. Ferris, 
assistant to the Regional Di 
Near East and South Asia 
International Cooperation Administra 
McGuire 


Research and Engineering Co 


associate 
ical Co., Cincinnati; 
special 
rector lor 
tion; and George B Esso 
Jeing 


Bloom Brunsvold Prutton 


| 


asa 


Christy 


Charlesworth Marshall 


| 
yy Sept. 15 de Noro Prichett Ferris Sept. 16 Monet 
- Churchill Fair Mayers lane Schatz White Greenhalgh Johnson Nott Gen. Creasy 
Clark Gerlach Sept. 17 Marsel Tormey Major Happel Pt 
Wobus Kirkham McKelvey Wylie McKinley Kurata Swift 
Walton Peck Christian Kerios Tourtellotie Abelow Crosby 
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The General Committee for the Baltimore National Meeting of 
A.L.Ch.E. in September: 

Front row, |. to cr: R. E. Hope, Chairman of the Sunday Panel Die 
cussion on “Engineers Overseas, an Important Phase of a Post-Wor 
Trend”; R. Lb. Copson, Technical Program Choirmon; Mrs. T. O 
Tongue, Co-chairman, Ladies Committee; F. C. Hettinger, Executive 
Committee Chairman; Mrs. R. L. Copson, Co-chairman, Lodies Com 
mittee; and T. O. Tongue, Chairman, Finance Committee 

Bock row, |. to r.: L. H. Brandt, Vice-chairman, Registration; W. K 
O'Loughlin, Public Relations; W. H. Weed, Vice-chairman, Enter 
tainment; A. Beerbower, Chairman, Student Activities; B. L. Harris, 
Vice-chairman, Executive Committee; 5. R. Eckhaus, Chairman, Print 
ing; E. W. Guernsey, Chairman, Public Relations; P. Messina, Vice 
chairman, Arrangements; W. E. Eason, Jr., Program Copy; and R. 
Jomes, Chairman, Plant Tours. 


a chemical engineer overseas involves The tremendous rate of growth of 
a lot more than you might think, ha the chemical industry presents many 
chemica y P FOR YOUR WALLET 
many pitfalls, different concepts, un problems management and the chemi- ' , 
tiene 
usual working conditions. Any engi cal engineer must solve, and quickly, 
Maryland, The Lord Baltimore Hotel, 
neer who plans to, or hopes to, work il we are going to meet the stagget Sept. 15-18 
abroad some day had better attend ing challenge of the future. Agreed? Registration: begins Sunday, Sept 
“The Role of the Chemical Engi Well, Tuesday's luncheon peaker, 15, 12 Noon, Mezzanine Floor of Lord 
neer in the Industry-Defense Team” C. F. Prutton, executive vice-presi Baltimore 
is the subject at the Monday luncheon. dent of Food Machinery & Chemical First Technical Session: 9,00 AM 
Speaker is the top man himself, Maj. Corp., will show the importance of Maney 
Last Technical Session: 4:10 PM 
Gen. W. M. Creasy, the army’s chemi these problems, will give his views on 
Wednesday 
cal chief. Specific content of the gen- just what we are going to have to do Benquet: Tuesday, Sept. 17, 7:30 
eral’s speech is clearing security now, P.M. Calvert Ballroom, Lord Baltimore 
Cruise and Get-Acquainted 


but he is going to talk about the areas 
where new ideas in chemical engineer- 
ing are needed, how the engineer in 


industry can aid the engineer in the — cruise 
Bay have been made. Cruise 


Not all work, though, at Baltimore 
Final plan for the Monday evening 


down beautiful Chesapeake 
hip will (Continued on page 78 


Defense | Jepartment 


Groham Hiltgren Juhola Baddour Geddes Griesmer Jones Loutensock Abbrecht 
‘ 
= 
. é 
Moison Honcher Jury Zabel Sheets Machullin 


Frisch McGarvey Vermeulen 


Winger Kammermayer Riggle Henderson Sliepcevich Moune Gropper 
> wh 
@ 
Aronson Harnish Hopkins Sept. 18 Burghardt Horris Little 
Kintner 


Mecredy Gilliland 
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R-C gas pumps 
eliminate friction and 
leakage problems 


One of the many operating advantages of Roots-Conners- 
ville rotary positive displacement gas pumps are the ex- 
ceedingly small losses due to leakage and friction. This high 
efficiency is assured by the inherent design of the pump in 
which the impellers operate without internal contact. Yet 
so accurately gauged are the clearances that slippage is re- 
duced to an absolute minimum. Maximum power savings 
are realized since horsepower required is determined by 
operating pressure. 

From 5 to 50,000 cfm, these pumps assure positive control 
of both volume and pressure. Design simplicity further as- 
sures long term peak performance with little down-time and 
maintenance held to a minimum. 

Available in 76 capacities and sizes, R-C rotary gas pumps 
can be exactly matched to your requirements. For engineer- 
ing data, write for Bulletin 32-33-B-13 or Bulletin 31-B-17 
on small pumps. 


. 
. 
° Engineers unusual career opportunities await you at Roots-Con- « 
© nersville. Address your resume to Professional Employment Manager. ¢ 
. 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
sville, Indi 
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in Canada—629 Adelaide St., W., Toronto, Ont. 


BALTIMORE 


(Continued from page 77) 


| The Francis Scott Key monument is one of the 
many in Baltimore which help to earn it the 
sobriquet “Monumental City.” 


leave from the heart of the city at 
6:10, will pass close by historic Ft. 
McHenry, will make a close-in tour 
of Baltimore’s chemical industry while 
you lounge in comfort on deck. And 
Chesapeake Bay Bridge is one sight 
you won't want to miss. There'll be 
a buffet supper, with crab involved of 
course, and this is your chance to 
dance under a southern moon! 

New feature: The Sunday Get-Ac- 
quainted Party (5:30 to 7:30) will 
have a “wandering minstrel” to enter- 
tain you—if you can stop talking to 
old friends and associates long enough! 

A bonus this trip is the Tuesday 

| cocktail party of the Baltimore Profes- 
sional Chapter of Alpha Chi Sigma 
(Professional Chemical Fraternity) 
held at 5:30. All engineers and their 
ladies attending the meeting are in- 
vited—it should be a first-rate chance 
to get to know the chemical industry 
men of Baltimore, ask questions, get 
answers. (And have a very pleasant 
evening, too. ) 

| Plant Trips: Don't forget them— 

they're a feature at Baltimore. Full 
Jetails were given in the July CEP 


NEW MEMBERS—NEW 
ATTENDEES—ATTENTION!! 


(Old members and attendees, too!) The 
local committee at this meeting has 
come up with a unique plan to help 
new members and first-time National 
Meeting attendees to “get to know” 
their fellow Institute members. It's a 
special room—The Founder's Room of 
the Lord Baltimore Hotel—which will 
be open throughout the meeting for 
the benefit of all members who wish 
to have a place to meet their soon-to- 
be friends. 
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ymbols of Service 


N 
REPRESENTATIVES 
New York 
Pittsburgh 
Cleveland 
Dallas 


Los Angeles 


San Francisco 
Portiand, Ore. 
Seattle 
Toronto 
Mexico City, Mex. 
SALES OFFICES 
Minneapolis 


Chicago 
New York 


Bessemer City, N.C 


WAREHOUSES 
Jersey City, N.J. 


Bessemer City, N.C. 


Kansas City, Mo 
Minneapolis ©C.S. HAMMOND CO, 


Los Angeles 


.. bends ahead in industrial applications for lithium LITHIUM CORPO RAT ON 
OF AMERICA, INC. 


2540 RAND TOWER, MINNEAPOLIS 2, MINN. 


member of 


BRANCH SALES OFFICES: New York « Chicago « Bessemer City, N.C. 
Keystone, Custer, Hill City, South Dakota « Bessemer City, N.C. 


PROCESSORS OF LITHIUM METAL « METAL DISPERSIONS 
METAL DERIVATIVES. Amide « Hydride MINE 
Cat Lake, Manitoba « Amos Area, Quebec 


PLANTS St. Louis Park, Minnesota « Bessemer City, N.C. 
RESEARCH LABORATORY. St. Louis Park, Minnesota 


SALTS: Bromide « Carbonate « Chloride « Hydroxide « Nitrate 


SPECIAL COMPOUNDS Alurminate « Borate « Borosilicate « Cobaltite Manganite 
Molybdate « Silicate « Titanate « Zirconate« Zirconium Silicate 
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Merchen Scale Feeders biending salt ana trace 
minerals at Carey Sait Co., Hutchinson, Kansas. 


MERCHEN SCALE FEEDERS 
offer continuous dry blending 


by weight 


The Carey Salt Company produces salt blocks for cattle that con- 
tain a percent blend by weight of nutritional minerals. W&T Merchen 
Scale Feeders were selected for the blending operation. 

If accurate blending of dry, free flowing materials is important 
to your production, Merchen Scale Feeders offer feed rates from 3 
ounces to 3000 pounds per minute, always maintaining accuracy within 
1% of the feed rate. The feeders compensate for changes in material 
density to maintain a constant feed by weight. 

Where a number of ingredients must be blended, Merchen 
Feeders can be electrically or pneumatically controlled from other plant 
equipment for automatic operation. Send for our free booklet M-33, 
“The Best Weigh is the Merchen Way.” 


YY WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 


CHLORINATORS and CHEMICAL FEEDERS 


for ® slime elimination 
* water treatment and purification 
© industrial waste and sewage treatment 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 89, NEW JERGEY 
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FUTURE MEETINGS 


| The 8-mile long $50 million Chesapecke Bay 


Bridge near Baltimore is a connecting link in 


| the growing Atlantic Coast expressway system 


MEETINGS SYMPOSIA 


@ BALTIMORE, MD. 

September 15-18, 1957. Lord Baltimore Hote! 
See story on page 76. Complete program was 
published in last month's CEP. 


Adsorption, Dialysis, and lon Exchange 

Intended to furnish basic information for 

chemical engineers working on mass separe- 
tion problems. 


Jet Propulsion 


Emphasis will be on manufacture of chemi- 


| cal fuels. One paper on application to Earth 


Satellite program. 


The Alkali-Chlorine Industry 


A management symposium on technological 
problems, trends, and end uses. 


Drying 


Aspects of industrial drying, including 
spray drying techniques. 


low Temperature Processing 

The second symposium on this subject fol- 

lowing an introductory session at the last 
Boston meeting. 


Direct Operating Labor Costs 

Featuring an industrial engineering ap- 
proach to estimation of labor costs. 

Air Plant Safety 

A panel discussion with a planned agenda 


Ammonia Plant Safety 
A panel discussion with a planned agenda 


@ CLEVELAND, OHIO 

September 7-13, 1957, Cleveland Auditorium. 
Annual Instrument Automation Conference & 
Exhibit of the Instrument Society of America 
Conference theme will be “Instrumentation 
for Systems Control.” About 500 individual 


| exhibits will depict latest developments in 


the field. About 100 papers will be presented 


| followed by informal discussions. Exhibit 


will be open Monday, Sept. 9, 2-10 P.M; 
Tuesday, Sept. 11, 10 A.M.-6 P.M.; Wednesday, 
Sept. 11, 10 A.M.-4 P.M; Thursday, Sept. 12, 
Noon-10 P.M.; Friday, Sept. 13, 10 A.M.-4 P.M. 
Clinic sessions over weekend preceding 
exhibit. A.j.Ch.E. members are invited to 
register at same rate as ISA members. 


(Continued on page 86) 
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TRADE MARK 


News from 
National Carbon Company 


Division of Union Carbide Corporation 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. In CANADA: Union Carbide Canada Limited, Toronto 


30 East 42nd Street, New York 17, N.Y. 


PROCESS EQUIPMENT 
BRIEFS 


New Data Sheets Give Product 
Specifications on “Columbia” 
Brand Activated Carbon 


Designed to facilitate selection of 
proper type and grade of “Columbia” 
Activated Carbon in gas purification, 
gas separation, air conditioning, and 
catalyst applications. Includes product 
description, typical applications, prop- 
erties, screen analyses and pressure 
drop curves, Request supplement to 
Catalog Section S-6450. 

Technical Information on ‘‘National’’ 
Carbon Brick Now Includes Corrosion 

Resistance Tables 


Cover use of “National” Carbon Brick 
for lining tanks, reactors and similar 
process vessels containing corrosive 
liquids or gases. Photograph above 
shows “National” Carbon Brick linings 
and “Karbate” Plate Type Heat Ex- 
changers in nitric-hydrofluoric acid 
stainless steel pickling tanks. 

Catalog Section S-6215 


HCI Storage — Loading Facilities 
Use “Karbate” Centrifugal Pumps 


“Karbate” Centrifugal Pumps load and 
unload commercial strengths of hydro- 
chloric acid at tank farms. Pump ca- 
pacities up to 1500 gallons per minute 
at heads up to 125 feet cover wide 
range of loading requirements. 

Catalog Section S-7250 


| 


“KARBATE” Impervious Graphite Vital 
to Increasing HCI Production 


Major Plant Items: ‘*KARBATE”’ Falling-Film Absorbers, 
Stripping Towers, Boilers, Coolers, Condensers, Pumps and Piping. 


4 


Process improvements made possible 
by National Carbon’s introduction of 
impervious graphite have established 
hydrochloric acid and anhydrous hy- 
drogen chloride as major industrial 
chemicals. Today, “Karbate” imper- 
vious graphite equipment is used in 
all HCI production processes 

Photograph at left shows typical 
plant equipment producing anhy- 
drous hydrogen chloride from by- 
product HCI. Flow sheet below em- 
phasizes the role of “Karbate” imper- 
vious graphite in this operation; the 
“National” Graphite Combustion 
Chamber shown is frequently used to 
produce raw HC! gas by combustion 
of hydrogen and chlorine. 

The durable construction of 
“Karbate” shell and tube heat ex- 
changers, towers and centrifugal 
pumps ts important to the design and 
continued economy of all types of 
HC! processes. A wide range of items 
available from stock at moderate 
cost. For details on “Karbate” equip- 
ment in HCI! production, request 
Catalog Section S-7460 NL. 


The terms “Karbate”’, “Columbia”, “National” and the and 
Shield Device are trade-marks of Union Carbide Corporation 
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under field test in the chemical industry: 
LOW-NICKEL STAINLESS STEELS 


J. G. Henderson * 


A’ extensive corrosion testing pro- 
gram is now underway throughout 
the chemical industry to determine the 
effect of manganese as a partial re- 
placement for nickel in stainless steels 
intended for anti-corrosive service. 
Particular attention is being focused 
on evaluating comparatively the gen- 
eral corrosion resistance of A.I.S.I. 
lype 202, which has been in limited 
commercial production for some time, 
with that of Type 304. The com- 
plete success of the program, however, 
depends on attracting even more par- 
ticipating companies than are presently 
involved. 

The program is cooperatively spon- 
sored by the Chemical Industry Ad- 
visory Board of the American Stand- 
ards Association, the American Iron 
and Steel Institute, and the Interna- 
tional Nickel Co., the latter handling 
all aspects of sample preparation and 
distribution as well as the tabulation 
and correlation of data. 


in Peacetime-—Not a Substitute Material 


While the motivating force which 
originally set the program on the road 
was undoubtedly the drastic nickel 
shortage during and immediately fol- 
lowing the Korean War, it is now felt 
that these materials must be viewed 
not as substitutes for higher-nickel 
stainless steels but in their own right. 
Barring a national emergency, reliable 
forecasts indicate that nickel should 
be in adequate supply within a very 
few years (see Table 1). The use of 

* Mr. Henderson is chairman of the Chemi- 


cal Industry Advisory Board, American Stan- 
dards Association. 


Typical test spool being used in the corrosion 
festing program. 
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the 200 Series steels in peacetime 
must be predicated on their desirable 
properties and on their comparative 
economics. However, since determi- 
nations of the adequacy of materials 
for corrosive service, particularly in 
the chemical industry, is often a mat- 
ter of years, the results of the program 
may serve to provide the chemical in- 
dustry, under peacetime conditions, 
with valuable information regarding 
the usefulness of these materials as a 
conservation measure in an emergency. 


How to Participate 


All chemical companies not yet in- 
volved in this program are urged to 
lend their assistance. Test spools along 
with instructions for their use may be 
obtained from W. Z. Friend, Cor- 
rosion Engineering Section, Develop- 
ment and Research Division, Interna 
tional Nickel Co., Inc., 67 Wall Street, 
New York 5, N. Y. 

The corrosion test spools for this 
program (Figure 1) contain two speci- 
mens of each of two different heats 
of Type 202 (from two different pro- 
ducers) and two specimens of one heat 
of Type 304 for purposes of compari 
son. Spools are shipped fully assem 
bled ready to be placed in test. Each 
test spool has been cleaned and weighed 
to the nearest 0.1 milligram. Speci- 
mens are fully insulated from each 

(Continued on page 84) 


Table 1.—Expected Additions to World 
Nickel Supply 


Increase in Cuban supply (Nicaro) from 
30,000,000 to 50,000,000 Ib./yr. 
Falconbridge to expand production to 
50,000,000 Ib./yr. 
Freeport Sulphur Co. to produce 50,000,- 
000 Ib./yr. from Cuban ore (Moa Bay) 
French Nickel Co. in New Caledonia to 
* increase production from 20,000,000 to 
44,000,000 Ib./yr. 
International Nickel Co. to increase pro- 
duction by 100,000,000 Ib./yr. by develop- 
ment of Mook Loke area (Manitoba) 


COOPEKATIVE EFFORT 

in September, 1955, the Chemical 
industry Advisory Board of the Ameri- 
can Standards Association instituted a 
nickel conservation program directed 
not only at the chemical industry but 
also at other nickel consuming indus 
tries. Basic purposes of the program 
were: 

@ To alert the chemical industry to 
the seriousness of the situation and 
to urge the use of low-nickel and 
nickel-free stainless alloys in all cases 
where they might be substituted for 
the higher-nickel alloys. The existence 
of A.1.S.1. Types 201 and 202 austenitic 
stainless steels was brought to the 
attention of the chemical industry, and 
technical data on these steels was 
made available to various companies 
throughout the industry. Since very 
little actual experience data was then 
available on these materials, the 
C.1.A.B. offered to establish an evalua- 
tion program within the industry, and 
to act as a clearinghouse for all in- 
formation that might develop from 
the evaluation program. 

@ An outline of the chemical industry 
program was transmitted to other non- 
defense nickel consumers, with the 
suggestion that they also initiate sim- 
ilar programs within their respective 
industries 

Letters outlining the program and 
asking for support were sent by the 
C.1.A.B. on January 2, 1956, addressed 
to some 150 chemical companies, and 
on March 7, 1956, addressed to oa 
broad section of other important nickel- 
consuming industries. 

Initial response to the program from 
the chemical industry was most en- 
couraging. Some 60 companies im- 

diately indicated a desire and a 
willingness to porticipate. A _ joint 
meeting (May, 1956) between C.1.A.B. 
representatives and members of the 
Tubular Products and Stainless Steel 
Technical Committees of the A.1.S.1. 
took positive steps to implement the 
program. With the cooperation and 
assistance of the International Nickel 
Co., a broad testing program is now 
being carried forward in the chemical 
industry to determine the serviceability 
of Type 202 under corrosive conditions. 
Three steel pani pplied special 
heats of experimental stainless steels 
and the International Nickel Co. pre 
pared samples and test spools for dis- 
tribution. Service testing is now under- 
way and evaluation of data is ex- 
pected to start shortly. Detailed re- 
sults will be made available through- 
ovt the chemical industry 


Table 2.—Compositions of the Various Cr-Mn-Ni and Cr-Mn-N Stainless Steels 


Type 


201 * 

202 * 
16-16-1 (TRC)(CM) 
U.S.S. Tenelon 
204 
204L 
20 6 8 


Cr 


16-18 
17-19 
14-17 
7 

17-19 
17-19 
19-21 


* These are the only A.I.S.1. grades. t Need not be maximum 
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5.5-7.5 35-55 25 
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10 14.50 40 
10 7.5-10 46 25 
06 7.5-10 46 25 
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problems 


Now you can 
bury your pumping 


= || 
FAIRBANKS-MORSE 


Water-Lubricated 


Submersible Pump 


Now you can have all the advantages of a 
submersible pump, plus time- and perform- 
ance-tested Fairbanks-Morse features. 

Fairbanks-Morse submersible pumps 
permit well location anywhere that a well 
can be drilled. No unsightly installations, 
no costly pump housing. Nothing —abso- 
lutely nothing—need show above ground 
These pumps submerged in the well below 
water level are practically soundless and 
require no line shafts, packing boxes or 
lubrication devices. Hence, wearing parts 
needing maintenance are reduced to a 
minimum. A single moving assembly does 
all the work. 

Installation is faster and more economi- 
cal, The Fairbanks-Morse motor, with life- 
time Copperspun rotor cooled by water 
and lubricated by water, gives full motor 
output. The well-known Fairbanks-Morse 
or Pomona pump bowls are combined with 
these wet stator motors to produce un- 
beatable pumping units covering a wide 
range of requirements as to volume, pres- 
sure, and setting depth 

For industry or community service you 
can place your water service trust in the 
F-M submersible. Contact your Fairbank 
Morse Sales Engineer and ask him for 
Bulletin 6910 on this time-proved sub- 
mersible pump, or write today to Fair- 
banks, Morse & Co., Dept. CEP-8, 600 S. 
Michigan Avenue, Chicago 5, Illinois 


&) FAIRBANKS-MORSE 


a name worth remembering when you want the BEST 


PUMPS + SCALES + DIESEL LOCOMOTIVES AND ENGINES + ELECTRICAL 
RAIL CARS ° HOME WATER SERVICE EQUIPMENT ° MOWERS . 
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“Making 
“Clinker 
is tough 


...here’s one that lasts 


There’s an element of abrasion, too, in addition to the heat 
and some corrosion, It's a 3-way problem which our metallur- 
gists recognize and understand, Duraloy Flights used in many 
kilns are taking care of these three requirements very 
satisfactorily. 


While chromium and nickel in varying proportions are the 
principal alloying elements in most high alloy castings, some- 
times operating conditions call for several alloying elements 
and knowledge of how to use them to bring out certain special 
characteristics, 


In our thirty-five years of high alloy casting experience we have 
encountered and solved some very difficult corrosion — tem- 
perature — strength problems, Perhaps we can help you in 
connection with your high alloy casting requirements. 


Oy 


OFFICE AND PLANT: Scottdale, Pa. 


EASTERN OFFICE. 12 East 41st Street, New York 17, N. Y. 
ATLANTA OFFICE: 76—4th Street, N.W. 

CHICAGO OFFICE: 332 South Michigan Avenue 

DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 
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STAINLESS STEELS 


(Continued from page 82) 


other with either Teflon or Bakelite as 
required by test exposure conditions. 
Structural parts of the spools are Type 
316 stainless throughout. 

The company receiving the spool 
need simply install it in the equipment 
in question according to the recom- 
mendations. Length of exposure will 
generally vary from 60 to 90 days; 
this time, however, may be varied to 
permit removal of the spool when the 
equipment is down for maintenance 
With each spool there will be pro 
vided a “Record of Corrosion Test 
Exposure” to be returned with the 
spool at the end of the test. 

Upon receipt at Inco’s Wrightsville 
Beach-Harbor Island, N. C., Testing 
Station, the spools will be disassem 
bled, the specimens cleaned and re 
weighed, and corrosion rates deter 
mined. They will also be examined 
carefully for evidence of pitting, crev 
ice corrosion, cracking, or other 
forms of localized attack. A _ full 
report of these observations will be 
made for each individual spool, and 
a copy of the report will be furnished 
to the company conducting the test. 


Low-nickel Stainless Steels 

By xbout 1950, studies of the various 
austeniiic steels (see Table 2) produced 
over the years indicated that a minimum 
of 3.5 to 4% nickel would probably be 
required in an alloy which could be ex- 
pected to approach or match the corrosion 
resistance of the 300 Series alloys. Chro 
mium is the element which confers stain 
less characteristics on iron and the cor- 
rosion resistance of a stainless steel is in 
general proportional to its chromium 
content. Experience had shown that, with 
1% nickel and high manganese, only about 
15.5% chromium could be added and still 
maintain an austenitic structure 

lo increase the chromium content for 
improved corrosion resistance in the sub- 
stantial absence of nickel, some alteration 
had to be made in composition. It was 
found that nitrogen in high amounts will 
accomplish this purpose and that, when 
the nitrogen is in the range of 0.30 to 
0.70%, the chromium content can be 
raised appreciably. Steel of this composi- 
tion has promising strength properties but, 
due to the absence of nickel, it is prob- 
ably inferior in corrosion resisting prop 
erties to the chromium-nickel steels for 
many corrosive environments 

As the nickel content is increased, how- 
ever, greater amounts of chromium can 
be taken into solution without resulting 
in a duplex structure. Thus, with 3.5% 
nickel in a manganese-modified steel, 
about 17% chromium can be accom 
modated, and corrosion resistance in some 
environments approaches that of the 18-8 
steels. This, then, is the pattern of reason- 
ing which resulted in expanded com- 
mercial production of the 200 Series 
stainless steels. 
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COMPRESSORS * 


These compressor cylinders use no oil. Catalyst is pro 


tected trom this source of carbon laydown 


Proven-desién gas engines are directly attached to the br 
above, through a firewall 


cylinders 


CATALYST LASTS LONGER 


with NL compressor cylinders 


No oil to carry over 
in the recycle gas 


One feature of the Platforming process, developed 
and designed by Universal Oil Products Company, is 
long catalyst life without regeneration. That means 
a low catalyst cost per barrel of high-octane gasoline 
That's why Skelly Oil Company's Platformer at El 
Dorado, Kansas, uses Ingersoll-Rand compressors 
with ‘NL’ non-lubricated cylinders 

In NL cylinders there is no oil to carry over in the 
recycle gas into the catalyst-packed reactor. Presence 
of oil would result in carbon laydown (coating which 
renders catalyst inactive). Oil also causes excessive 
hydrocracking and formation of undesir 


able polymers 
The pistons of NL cylinders are supported 
by graphitic carbon rings sliding in a 


AIR TOOLS * ROCK ORILLS * TURBO-BLOWERS 
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CONDENSERS 


mirror-smooth bore. Operation is dependable without 
oil lubrication 

Cylinders are connected to the gas-engine frame by 
special two-compartment distance pieces that are 
sealed and vented to allow safe handling of the hy 
drogen-laden gas 

The two 660-hp KVG compressors handle a total of 
73 million cubic feet of gas a day, boosting pressure 
from 450 psi to 610 psi. Using available gas, their 
four-cycle, V-angle engines produce low-cost power 
at all loads 

Ask your I-R representative for complete information 
on Ingersoll-Rand gas-engine compressors and non 
lubricated compressor cylinders. Obviously standard 
oil-lubricated compressors should be used wherever 
possible to reduce first cost and maintenance 


Ing ersoll-Rand 


11 Broadway, New York 4, N.Y 647) 


CENTRIFUGAL PUMPS + GAS & DIESEL 


53, No. 


ENGINES 
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POLYMERIZATION NEWS! 


BROOKFIELD 
VISCOMETRAN 


Now used successfully for 
end point determination 
and continuous “in-process” 


viscosity recording. 


Successful “in-process” viscosity 
measurements have been reported for 
polystyrene, polyvinyl acetate, poly- 
urethane resins, and urea-formalde- 
hyde resins. 


Brookfield’s process mounted viscom- 
eter, the Viscometran, has been used 
to chart the course of polymerization 
and to signal correct end point. Its 
use has eliminated the need for con- 
stant sampling, assured greater prod- 
uct uniformity, and guarded against 
run-away reactions. Its service in ap- 
plications having pressures from 
vacuum to 100 psi where gas purging 
is possible has been remarkably trou- 
ble free and dependable. Unaffected 
by variations in liquid level, and easy 
to clean, the Viscometran continu- 
ously and accurately senses viscosity 
— a variable that can very well be 
fundamental in your process. 


For new application data sheet write or wire: 


ENGINEERING LABORATORIES INCORPORATED 
STOUGHTON 38, MASSACHUSETTS 
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FUTURE MEETINGS 


(Continued from page 80) 


@ WASHINGTON, D. C. 


September 18-20, 1957, National Bureav of 
Standards. 


Symposium on Formation and Stabilization of 
Free Radicals. Sponsors: U. of Maryland, 
Catholic U. of America, Johns Hopkins U., Na- 
tional Bureau of Standards. Discussions of 
current research on the properties of systems 
containing trapped atoms and radicals. 
CHAIRMAN: A. M. Bass, Free Radicals Re- 
search Section, National Bureau of Standards, 
Washington 25, D. C. 


@ ATLANTIC CITY, NEW JERSEY 

October 16-18, 1957, Chalfonte-Haddon Hall 
Hotel. Conference on Computers in Control. 
Sponsored by A.I/.E.E. with participation by 
LR.E. and A.S.M.E. About 35 technical papers 
by leading scientists in this country and 
abroad. 


NEW YORK, N. Y. 

October 28-November 1, 1957, New York 
Coliseum and Henry Hudson Hotel, Plaza Ho- 
tel, and Waldorf-Astoria Hotel. 

International Atom Week. Trade fair and ser- 
ies of conferences and meetings sponsored by 
Atomic Industrial Forum, American Nuclear 
Society, Institute of Radio Engineers, and the 
A.E.C. 


@ ANNUAL—CHICAGO, ILL. 
December 8-11, 1957. Conrad Hilton Hotel. 


TECHNICAL PROGRAM CHAIRMAN: Henry F. 
Nolting, Standard Oil Co., 2400 New York 
Ave., Whiting, Ind. 


Latest news from technical program chair- 
man Hank Nolting on Chicago Meeting details: 
. . « Gilliland’s basic Fluidization symposium 
rounding into final form, will offer solid 
theoretical background. . . . Effective Cost 
Control session, headed by Nofsinger and 
Fisher, to delve into reasons behind today’s 
lower profit margins and possible remedies. 
. . « Nofsinger’s symposium on Project Evalua- 
tion will stress “techniques used for continu- 
ous evaluation of projects—from inception of 
the idea through construction of commercial 
facilities—considered as essential for earliest 
realization of profits, maximum return on in- 
vestment, and timely discontinuance of un- 
profitable projects” . . . According to Shelby 
Miller, who leads Chemical Engineering 
Abroad, his session will cover both educa- 
tional and industrial aspects of chemical engi 
neering in Russia, Great Britain, France, Italy, 
and Germany. . . . Corrosion Resistant Ma- 
terials of Construction, under G. Fred Ours, 
promises to unlock many doors for those in- 
volved in corrosion problems—end what 
chemical engineer isn't? . New approacn 
to pilot plant operation will be used in 
Laboratory and Pilot Plant Techniques. Morn 
ing session (G. W. Blum, Goodyear) will be 
“a primary consideration of economic plan- 
ning of pilot plant programs,” afternoon ses- 
sion (J. M. Cummings, Fenn College) “will 
examine the problems encountered in specific 
case histories, or in new types of equipment” 
. « « No report as yet on legal controversy 
raised by proposed Heavy Water Production 
symposium, chairman W. P. Bebbington. . 

Joe Martin's session on Radiation Processing 
coincides with a wave of industrial interest 
in the potentialities of this new tool. 

Nuclear Process Heat, under 8. W. Gamson, 
is another frontier which may become vital 
to the chemical engineer . Gamson will 
also head Extractive Metallurgy, a field which 
is becoming more and more the domain of 
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A new approach to production and 
purification of carbon monoxide 
from crude synthesis gas 


CARBON MONOXIDE PRODUCT 


METHANE CARBON MONOKIDE IMPURITY FRACTION 
— 


HYDROGEN PRODUCT 


WIGH HIGH 
EXCHANGER EXCHANGER EXCHANGER PRESSURE PRESSURE 
DISTILLATION DISTILLATION 


COLUMN 


COLUMN 


In the production and final purification of carbon monoxide from crude 
synthesis gas, low-temperature processing plays an important part. 
Synthesis gas— produced by steam reforming or various partial oxidations 
—contains CO, Hz and some carbon dioxide. From this composition, it 
is possible to recover up to 95% of the CO, as a product of up to 99.5% 
purity, using low-temperature equipment designed and built by Air 
Products, Incorporated. 


Air Products carbon monoxide purification plants feature: 


... high-purity carbon monoxide and hydrogen product streams 
. +. Maximum recoveries—higher capital return 
. . automatic control— minimum labor requirements 


... low power consumption 
... factory assembled plants—with low installation expense 


Low-temperature processing is not limited to just this type of gas purifi- 
cation. Derigns are available and plants have already been built for such 
processes as .. . recovery of helium and nitrogen, separately, from natural 
recovery of pure hydrogen from 


gas... purification of methane 
cracked petroleum off-gas streams. New processes are constantly being 


developed, and can be tailored to your needs. 


Integrated design, manufacture, erection and operation of Air Products 
plants makes possible guaranteed results... for gas separation, liquefac- 
tion and purification systems. Plants are built to customer specifications, 
Ask us how low-temperature processing can be put to work for you. 
Your inquiry is invited. Air Products, Incorporated, P.O. Box 538, 


Allentown, Pa. 


INCORPORATED 
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Tune in on 
What's 


at the 


ew 


NEW YORK COLISEUM 
Dec. 2-6, 1957 


Four full floors of fact-filled exhibits—over 500 displays, 
dramatizing the latest developments in the industry .. . all 
under one roof... new methods . . . new ways to cut costs. 
They reflect the results of the constant search for new proc- 
esses, more efficient techniques and improved performance. 

Make your plans now to attend with your executives, engi- 
neers, designers and chemists. You will find hundreds of new 
ideas in the latest developments for the chemical industries— 
processing equipment, materials handling and packaging, labo- 
ratory apparatus, chemicals and raw materials, controls and 
instruments, etc. 

For your convenience, new sections have been established 
for displays of laboratory apparatus and supplies, chemicals and 
raw materials. This grouping of specific exhibits will save time 
in securing new and helpful information. 

DON'T MISS the greatest concentration of new and impor- 
tant developments ever assembled in one convenient location. 
You will come away with valuable and profitable new ideas. 

Reserve Time and Place Now on Your Calendar. 


New York Coliseum ° December 2-6, 1957 
26th EXPOSITION 


OF CHEMICAL INDUSTRIES 


Management; INTERNATIONAL EXPOSITION COMPANY 
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FUTURE MEETINGS 


(Continued from page 86) 


the chemical engineer . How do you sell 
your ideas to your own management? Selling 
a Technical Program (Dennis Murphy) may 
give you the answer . “Papers already 
submitted for the symposium on Shock Waves 
in Process Equipment,” says chairman Stuart 
Churchill, “discuss conditions for the forma- 
tion of detonations, shock waves, potential 
impact pressures, behavior of equipment and 
materials under impulsive loading, criteria for 
design and operation, and a case history of 
the detonative failure of a large refinery proc- 
essing unit’ Papers in the session on 
Impact of Computers wil! describe “results of 


computer work on problems such as multi- 
component, multicolumn distillation and re- 
finery economics,” says chairman Leon 


Cooper. New co-chairman of this session is 
Chen-Jung Huang, Univ. of Houston 

Latest techniques for separating and recover- 
ing materials in biological processes to be 
theme of Separation of Materials in Biological 
Processes, chairman Elmer Gaden. Special 
operations about which little is known out- 
side of the pharmaceutical companies in- 
volved include separation by continuous eiec- 
trophoresis, ion-exchange membranes for 
purification of organic electrolytes, foam 
separations in protein solutions. Added fea- 
ture will be recovery of antibiotics on com- 
mercial scale . . Chemicals Recovery in the 
Paper Industry under R. P. Whitney to em- 
phasize possibility of profitable by-product 
recovery. 


@ 1958 MEETINGS 
@ Chicago, Ili., March 17-21, 1958 

1958 Nuclear Congress. Managed by A.|.Ch.E 
Coordinated by E.J.C. Will include: 4th Nuclear 
Engineering and Science Conference, 4th In- 
ternational Atomic Exposition, 6th Atomic 
Energy in Industry Conference, 6th Hot Labo- 


| ratories and Equipment Conference, and the 


American Power Conference. 

@ Montreal, Canada, April 20-23, 1958 
Sheraton-Roys!l Hotel. Joint A.1.Ch.E.-C.1.C. 
Conference. CHAIRMAN: Kenneth 


Beatty, North Carolina State College, Raleigh, 


| N. C. CO-CHAIRMAN: W. H. Gauvin, McGill 


University, Montreal. Chemical Engineering 
Aspects of Heavy Water Power Reactors— 
CHAIRMAN: Donald Stuart, Evaluation Section, 
Civilian Power Reactors Branch, A.E.C., Wash- 
ington 25, D. C. 


@ Philadelphia, Pa. June 22-27, 
Bellevue-Stratford Hotel. A.I.Ch.E. 
Anniversary Meeting. CHAIRMAN: = Roy 
Kinckiner, DuPont, Wilmington, Del. Theme 
for program is: A Look to the Future. All sym 
posia and papers are being planned in ac- 
cordance with this theme 


1958 
Fiftieth 


August 1821, 1958. 
Heat Transfer Conference. CHAIRMAN: A. S. 
Foust, Dept. of Chem. Eng., Lehigh University, 
Bethlehem, Pa. 


@ Salt Lake City, Utah, September 21-24, 
1958. CHAIRMAN: E. B. Christiansen, Dept. 
of Chem. Eng., Bldg. 437, Univ. of Utah, 
Salt Lake City. Air Pollution—CHAIRMAN: W. 
L. Faith, Air Pollution Foundation, 704 S. 
Spring St., Los Angeles 14, California. What's 
New in Liquid Metals Technology —CHAIR- 
MAN: Marshall Sittig, American Lithium Insti- 
tute, Inc., P. O. Box 549, Princeton, N. J. 


@ Cincinnati, Ohio, December 7-19, 1958 
Netherland Plaza Hotel. A.|.Ch.E. Annual Meet- 
ing. TECHNICAL PROGRAM CHAIRMAN: A. C. 
Brown, Emery Industries, Inc., June & Long 


(Continued on page 92) 
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the comparative values of furnace design 
as applied to operating requirements. 


asic factors 


there a 


which must be evaiuated 


1 —Average radiant transfer rate 
2 —Maximum deviation from average radiant 
transfer rate. 3 —Average and maximum trans- 
fer rate in convection section. 4 —Maximum tube 


Whenever ail these 9 specifica- 
tions sre applied to the op- 
erating requirements, you can 
be sure PETROCHEM ISOFLOW 
FURNACES will be found most 
econsnically desirable. 

No other furnece design can 
claim the recognition and ac- 
ceptance achieved by PETRO- 
CHEM ISOFLOW FURNACES... 
starting with one installation in 1940, 
Jar-uary "57 records more than 1650 
ISOFLOW FURNACES in operation and 
under construction--a record thet is in 
comparable just es all Petrochem Isofiow 
furnaces are more economically desirable 


wall temperature, radiant or convection. & —Maximum 
efficiency with specified excess air.& —Controlled thermal 
recirculation of flue gases to provide even heat distribution 
throughout full length of each tube and equalized heat dis- 
tribution around each tube. 7 —Overload and correspond- 
ing transfer load. 8 —Design to provide: structural column 
supports - Ladders - Platforms - Tube Removal facil- 
ities, etc. 9 —Degree of assembly; of the furnace 

structure and of the heating surface. 


PETRO-CHEM DEVELOPMENT CO., INC. ¢ 122 EAST 42nd &t., New York 17, N. Y. 
REPRESENTATIVES: 


Rawson & Co., Hovetor Mason Co. Telse © Lester Gherholtr, los Angetes Chicage 0. Foster, 
Pittsturgh + Turbex, Philedeiphia + Flagg, Gragkett Durgin, Boston G. M. Wallece & Denver & Salt Lobe City 
internetione! Licensees end Representatives: SETEA-$.A. Comercial, y de Aire: Argentine © 
tadeviric! Prewesder: * Societe Anemyme Poris, Fronce * Societe Anonyme Beign, Liege Beigivm Newrtey 
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PETROCHEM-ISOFLOW FURNACES 


Here ore biographical sketches of candidates for Fall 1957 
didates are chosen by the Nominating Committee unless 
otherwise designated as inated by petition. Additional details on 


Candidates for 
the Secretory’s Office. Further inati by petition may be received 
until October 7, and any so received will be announced with brief 
biographical sketches in the next available issue of C.E.P. Ballots will be 


. mailed from the Secretary's Office in October. If is recommended that 
A i h E ffi members check the October issue of C.E.P. for last-minute petition- 
te nominee announcements. 


OFFICERS FOR 1958: 


PRESIDENT GEORGE E. HOLBROOK—Industrial executive. General mgr., Elastomer 
Chemicals Dept., Du Pont ('57-); Organic Chem. Dept. (55-57); Head, New 
Prods. Div. (38); asst. dir. Jackson Laboratory ('43); gen’'!l. supt. Develop- 
ment, Chambers Works ('49); asst. dir. Tech. Div., Organic Chem. Dept. 
(‘49); departmental engr. (49); mgr. Chambers Development Sect. ('50); 
asst. dir. Devel. Dept. (50). Dir. Chemical Div., Nat'l Produc. Authority 
(52). Author numerous articles, patents on organic chemicals. A.1.Ch.E 
Dir. (50-52); Chmn. Pub. Comm. (55-57); mbr. C.E.P. Adv. Board; Chmn. 
Program Comm. ('48-'50), mbr. ('45-'50); Chmn. Future of Inst. Comm 
(53-55); Mbr. Awards Comm. (54-55). Offices in Phile.-Wilm. Sect 
Prof. Progress Award (53). 


@ VICE-PRESIDENT DONALD L. KATZ—Educator and consultant. Prof. and chmn. dept. of 
chem. & metall. engrg. Univ. Michigan. Res. engr. ('33-'36) Phillips 
Petrol.; asst. prof. (36-42); assoc. ('42-'43); prof. ('43-); chmn. dept. 
(‘51-) Univ. Michigan. Consulting engr. to some 30 companies, assoc 
& govt. agencies. A.I.Ch.E.: Dir. ('54-'57); chmn. ('53-'54) exec. comm.,; 
Nuclear Engrg. Div. (‘55) tech. program chmn. Ann Arbor Nuclear Con- 
gress ('54) secy. gen'l. comm. & program chmn. Cleveland Nuclear Con- 
gress (55) co-chmn. heat transfer symposia (‘51, “53). Committees: Pub- 
lications (‘53-); Program ('45-); Chem. Engrg. Educ. & Accred. ('53-); Nucl. 
engrg. (52, chmn. 53); Judging Presentations (chmn. ‘50-'52); Student 
Chapter ('43-'50, secy. ‘47, chmn. ‘48-'49). Counselor U. Mich. student 
chptr. (38-41). Co-author “Unit Operations,” “Natural Gasoline & 
Volatile Hydrocarbons,” “Fluid Mechanics & Ht. Tr.,” “Nat'l Gas Engrg.” 


WALTER E. LOBO—industrial Executive. Dir., res. & devel., M. W. Kellogg 
Dir. Chem. Eng. Div. ('39-), other engrg. & superv. capacities ('29-'39); Co- 
lumbia Univ. lecturer ('39-'41); Tech. coms. N.D.R.C. ('44-'46); Cons. Army 
Chem. Corps ('56-). Author heat transfer, furnaces, distillation, tonnage 
oxygen, process design. A.I.Ch.E. Dir. ('55-'57); Chmn. Progr. Comm 
(50-52); Chmn. Res. Comm. ('51-'54); Chmn. Const. & Bylaws Comm 
(56-57); Awards Comm. (‘48-'51); Publ. Comm. ('46-'52); Jersey Sec 
Progr. Comm. Chmn. ('49); E.J.C. Dir. ('55-'57), Chmn. Fin. Comm. 
‘57); Chmn. Gov't Act. Comm. (57); Mem. Const. & Bylaws Comm 
('56-"57); Intl. Rel. Comm. ('56-'57); A.1.Ch.E. repr. United Eng. Trustees 


@ SECRETARY F. J. VAN ANTWERPEN—Professional society executive, publisher, editor 
A.|.Ch.E.: Secretary & executive secretary (‘55-); publisher, bus. mgr. 
(‘46-); editor CEP ('47-'55). Mr. Van Antwerpen’s election to secretary- 
ship augmented @ long history of service to the Institute. Through CEP, 
Symposium & Monograph Series, and more recently A.1.Ch.E. Journal, he 
has been prime instigator in expansion of publication services to mem- 
bers of the profession. A founder of a major local section, he is active 
on many committees working within the Institute with A.E.C., A.SA., 
and other groups. He has long been a force in E.J.C. and E.C.P.D. affairs 
and is one of the leading proponents of professional recognition for 
chemical engineers. 


@ TREASURER J. HENRY RUSHTON—Educator, consultant, President of A.I.Ch.E., Prof. 
chem. engrg. ('55-), Purdue; consultant, Dept. of Defense, A.E.C., firms in 
petrol. & food indust.; tech. advisor, Mixing Equip. Co.; Prof. & dept. 
head ('37-'46), U. of Va.; prof. & dir. of dept. ('46-'55), Ill. Inst. Tech. 
Author: mixing, scale-up, low-temp. operations, others. A.I.Ch.E.: Presi- 
dent ('57), vice-pres. ('56), Dir. (‘52-'54); chmn. Local Sect. Activ. Comm.; 
has been chmn. Student Chapters, Projects, Future of inst. Comms. 
Chicago Sect. dir. ('52-'55). Walker Award (52). Mbr.: A.S.E.E. (past 
mbr. Council, secy. ad hoc Comm. on Eval. Engrg. Educ.); E.C.P.D. (mbr 
Educ. & Accred. Comm.); N. Y. Chemists’ Club (past non-res. v.p., active 
*54-"56). 
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DIRECTORS—FOR THREE-YEAR TERMS BEGINNING 1958: 


— NOMINATED BY PETITION — 


8. HITCHCOCK 

(So. Calif. Sect.)—In 
dustrial  consultent 
Techn, (20-21) H. P 
Hood & Sons (Bos 
ton); comm. officer 
('21-'28) U.S. Army; 
assoc. prof. (26-35) 
Univ. Va, mor. seles 


NOMINATED BY COMMITTEE 


R. P. GENEREAUX 

Industrial executive 
Mbr. (‘51-), adminis- 
trative staff Engrg 
Dept., Du Pont. Res 
chem. engr. ('29-'36), 
chem. plant design 
(36-38), supv. chem 
engrg. res. ('38-'40), 


R. GILLMAND- 
Educator & consul- 
tant. Prof. of chem 
engrg., M.1.T. instruc. 
asst. prof. 
(36-39), assoc. ('39- 
‘44), prof. ('44-), de 
puty dean engrg. 
('45-"46), chmn. fec- 


project mgr. incl ulty ('52-"54), acting devel 
Hanford (40-44), supv. of engrg. design head, chem. engrg. dept. (51-53, ‘55S Hooker; mgr. chem. dept. ('44-46), v.p 
(‘44-'47), asst. mgr. Des. Div. mgr ‘56), M.A.T. Asst. Rubber dir. chg. res. & ('46-'49) Quaker Oats; pres., dir. res. & devel 
Engrg. Service Div. Du Pont Co. (‘49-’51) devel., Office Rubber Dir. (42-44); deputy (49-53) Natl. Dairy; pres. & mgr. dir, (‘54 
A.1.Ch.E.; Chmn. (55), executive comm. chmn. Div. 11, N.D.R.C. (44-45); deputy chmn. Air Poll. Foundation, A.I.Ch.E.: repres 
*57), Nuclear Engrg Div Nominating Jt. Chfs. Staff, guided missile comm. ('45-'46); to ASME. comm. eir poll. controls ('55) 
comm. ('56); A.1.Ch.E. representative on Nu- vice-chmn. fuels & tubs. subcom. N.A.CA 
clear Stds. Bd. ('56-), Comm. 8-31 (-'54), ('46-'47); quided missiles comm., Jt. Res. & Pollution control comm. ('55-'S6); chmn. West 
AS.A.; chmn. Phila.-Wilm. Section ('46); mbr Devel. Bd. ('48-'50), consul. Brookhaven, (‘47- N.Y. section ('42); chmn, Stud. Prob. comm 
Student Contest Prob. Comm., ('39) Walker ('54), Prof. Progr. (50) awards (38); secy. Stud. Chapters comm. ('34-'35) 


EMERSON J. LYONS 
(New York Section) 
Industrial execu 


S. L. LOPATA—Indus- 
trial executive. Pres 
Carboline Co. div 
Mullins Non-Ferrous 


tL. C. KEMP, JR.—In- 


dustrial executive 


v.p. petrochemicals, 
The Texas Co. Chem. 
engr. at 
Texaco’s Port Arthur 
inst.; asst. supt. res. 
(40-41) at Beacon 
labs; dir. res. & asst 


tive Gent 
(52-) Turbo - Mixer 
Div. GA.T.X. Chem 
engr. Sken 
andoa Rayon; chem 
engr. (36-45), chief 


Castings Corp.; part 
ner, Process Engrg 
& Equip. Co. Chem 
engr. devel. ('35-'37) 
Cellulose Res. Corp 


mgr. tech. & res. div div Olin Indus; engr. & mor. (46) 
(41-53), assistant to v.p. refining ('53-'54), chem. engr. ('37-'38) Clinton Indus. Tech Turbo-Mixer, Numerous publ. on mixers & 
asst. to sr. v.p. ('54-'55), genl. mgr. Petro- service, sales ('38-45) Duriron Co. Founder mixer technol. A.1.Ch.E.; Comms. imissions 
chemical Dept. ('55-'57), v.p. ('57-) at Texaco’s (45) Carboline Co. corrosion-resistant coatings 47-5), °53-56), Equip. testing aegitet, & 
New York offices. A.I.Ch.E. Repres. to U.E.T., application (pres. ‘45-) and Process Engrg. & absorb. (since inception); Past inst. repres 
& to E.J.C. Comm. on Employ. Conditions Equip Co. (partner ‘45-). A.A.Ch.E. activities to J. Cy NY. Section—Vicechmn. (56) 
(vice-chmn. ‘56-). Mbr. Pollution Control ('56-) Local Sections Comm. (mbr. ‘53-56, Chmn New Activ. comm. chmn. (55-), lecture course 
Admissions chmn. ('52-'53), Housing (56-57) 55-56); St. Louis Section (vice-chmn. ‘49-'50, comm., Section chmn. (46), vicechmn. & 
comms. Various comms. N. Y. local section chmn,. ‘50-"51). secy. (43-45), stud. guidance comm. (43 ‘48) 


D. O. MYATT-(Ne 
tional Capital Section) 


EDGAR PIRET— 
Educator, consultant 
Prof (45-) Univ. 
Minn. Fellow 
Univ Lyon 
Cons (‘37-), chief 
chem. engrg. ('43- 
‘45) 3M Ful- 
bright prof. ('50-51) 
Univ. Nancy & Paris 


JOHN J. McKETTA 

Educator. Prof. & 
chmn. Dept. of Chem 
Engrg., Univ. of 
Texas. Asst. div. supt 
(37-40) Wyandotte; 
chem. dir. ('41-'42) 
Cc. B. Schneible Co.; 
fellow, instruc. ('42- 
‘45) Univ. Mich.; asst. 


Industria! execu 


tive, editor. Mgr. of 
Devel., Atlantic Re 
search Corp. Chem 
engr. (38-46) T.V.A, 
mng. editor 
ACS) mor 
of devel. At 


prof., prof. ('46-'52), chmn. dept. (50-52, European lect. ('50-51, ‘54); consul. Naval lantic Research. comms.—mbr.('48), 
"55-), grad. prof. ('54-) Univ. Texas. A.I.Ch.E.; Res. Lab. (51-). Dir. ('54-) Minn. peat project vice-chmn. (57) Symbols & Nomencl., Profes 
Comm.—chmn. (‘55-), vice-chmn ('54-'55) ALChE Editor, 50th anniv. vol. “Chem Guidance (48-52); Inst. repres. to ASA 


mbrshp; Sym. & Nomen. (‘55-), Accrediting engrg. around world;” advis. bd. AChE Sect. Comm. Z-10, Letter Symbol & Abbrev 
(‘52-), genl. chmn. Ann. Mtg. ('52), chmn Jour. (57-); Comm.—Awards ('57-); Intl Re 50-54); mbr. progr. comm. Washington mtg 
Prog. Ann. Mtg. (50). Regional—Schol. ('56-), lations ('54-); Publication ('52-). Pres. (49), (54); Various Tenn. Valley & National Capital 
Past Pres. (‘55-), Exec. (51-55), chmn. dir. (51-52, ‘55-'56) T. C. Section. Progr. chmn section officer posts & comm. chmnshps. ('47- 
chmn.-elec. So. Texas. Mpls. mtg. ('50). Walker Award ('55) 57), incl. sect. chmn,. (53-54) 


HENRY F. NOLTING- ™ CARL C. MONRAD 
Industrial executive Educator and Con- MEMBERS OF THE NOMINATING 
Dept. hd., ('48-) sultant Prof. ('42) 
Mfg., Stand. Oil (In- = and Head of Dept. COMMITTEE WERE: 
diana). Chem engr ('46-) Carnegie Tech W. G. Whitman, Chairman 
(39) Union Oil; Ass't (27-30) U W. B. Frenklin 
(39-40) Ashland Oil; Mich.; res. engr. (‘30- 
(40-41) Hercules; ‘37) Stand. Oil (ind.); J, J. Healy 
(41-42), tech. asst Assoc. Prof. (37-42) N. W. Krase 
to asst. genl. mgr. Carnegie Tech. WPB, J. McAfee 
mfg. ('42-'43), group Idr. tech. service (‘43- Office of Rubber Div. ('40-'44). A.I.Ch.E. activi- 
46), asst. dept. head (46-48), dept. head, ties: chmn. prog. Pittsburgh mtg. ('56), Comm H. F. Nolting 
Mfg. ('48-). AA.Ch.E.—Program chmn. Chicago —Program ('47-'48, °55-'56); Housing ('54); E. R. Smoley 
ann. mtg. (57); Comm.—Program ('56-), Equip vice-chmn. ('56) Educ. & Accrediting; chmn Vivien 
testing proc. (‘55-), Inst. Sect. ('56), Nominat- (54) Educ. Proj.; chmn. ('52-'53) Student Chap 
ters; past-chmn. Pittsburgh Section 


ing (57). Publ. on lubricating oil mfg 
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VIBRATING SCREENS 


for every screening problem 


efficient, iow cost separating and sizing 


Now, Syntron offers a complete line of screening equipment 
to the Chemical Industry. Syntron Vibrating Screens are de- 
signed and built for long dependable service and combine high 
capacity output with low operating and maintenance costs—plus 
quality control of materials. 

Syntron Vibrating Screens are backed by more than a Quar- 
ter-Century of experience in the materials handling field. 


Send details of your screening problems for recommendations 
and quotations. 


Builders of Quality Equipment for more than a Quarter-Century. 


Other SYNTRON Equipment of proven Dependable Quality 


TEST SIEVE PACKERS AND SPIRAL 
SHAKERS FEEDERS 


SYNTRON COMPANY 


116 Lexington Avenue Homer City, Penne. 


@ CHEMICAL ENGINEERING PROGRESS, August 1957 (Vol. 53, No. 8) 


FUTURE MEETINGS 


(Continued from page 88) 


Streets, Ivorydale, Ohio. Water Pollution— 
C. Fred Gurnham, Dept. of Chem. Eng., Mich- 
igan State U., East Lansing, Michigan. Distille- 
tion—CHAIRMAN: W. C. Schreiner, M. W. Kel- 
logg Co., 711 Third Ave., New York 17, N. Y. 
High-Speed and Timetapse Photography in 
Chemical Engineering—CHAIRMAN: J. W. 
Westwater, William Albert Noyes Laboratory, 
Univ. of Illinois, Urbana, Ill. Kinetics & Rate 
Processes—-CHAIRMAN: H. E. Hoelscher, Dept 
of Chem. Eng., John Hopkins Univ., Baltimore 
18, Md. New Approaches for Commercial 
Chemical Development—CHAIRMAN: H. 
Wessel, Monsanto Chemical Co., 1700 South 
Second Street, St. Louis, Mo. Reprocessing of 
Fluid Reactor Fuels—-CHAIRMAN: O. E. Dwyer, 
Chemical Engineering Division, Brookhaven 
National Laboratory, Upton, L. I., N. Y. 


@ 1959 MEETINGS 

@ Kansas City, Mo., May 10-13, 1959. TECH- 
NICAL PROGRAM CHAIRMAN: Fred Kurata, 
Chemical Engineering Dept., Univ. of Kansas, 
Lewrence, Kansas 


@ San Francisco, Calif., December, 1959 
TECHNICAL PROGRAM CHAIRMAN: C. R® 
Wilke, Division of Chemical Engineering, Univ 
of California, Berkeley, Calif 


LOCAL SECTION MEETING 


@ GALVESTON, TEXAS 

October 18, 1957. One-day meeting of South 
Texas Section, GENERAL CHAIR- 
MAN: John F. Conlon, Union Carbide Chemi- 
cals Co; PROGRAM CHAIRMAN: Henry A. 
Holcomb, Humble Oil & Refining Co. 


UNSCHEDULED SYMPOSIA 


Correspondence on proposed papers is in- 
vited. Address communications to the Pro- 
gram Chairman listed with each symposium 
below. 


| @ Centrifugation: James O. Maloney, Dept. 
of Chem. Eng., U. of Kansas, Lawrence, 
| Kans. The theory and quantitative aspects of 


| centrifugation. 


| @ Size Reduction: Edgar L. Piret, Chem. Eng 


Dept., U. of Minnesota, Minneapolis 14, Minn. 
@ Filtration & Centrifugation: Horace Hinds, 


| Jr., Basic Vegetable Prod. Co., Vacaville, Calif 


@ Chemical Engineering Process Dynamics as 
They Affect Automatic Control: David M 
Boyd, 315 Ridge Ave., Clarendon Hills, Ill. 


@ Ethylene Manufacture: Hermann C. Schutt, 
201 Devonshire St., Boston 10, Mass. 


@ Dry Classification of Solids: D. W. Oskley, 
Metal & Thermit Corp., Carteret, N. J. 


@ Statistics in Chemical Engineering: John C 
Whitwell, Princeton University, Princeton, N. J 


@ Education of Chemical Engineers: F. M. 
Tiller, Dean of Eng., University of Houston, 
Cullen Bivd., Houston 4, Texas. 


@ New Chemical Engineering Construction 
Techniques: S. A. Guerrieri, The Lummus Co., 
385 Madison Ave., N. Y. 17. 


@ Mineral Process Engineering and Mineral 
Economics: 1. A. Roe, international Minerals 
& Chemical Corp., 20 North Wacker Drive, 
Chicago 6, lil. 


@ Foams and Froths: J. |. York, Dept. of 
Chem. & Met. Eng., Univ. of Mich., Ann Arbor, 


Michigan. 


— ‘Ba 
Screening Feeders 
Vibrating Screens Grizzly Bar 
4 
| 
| 
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@ The Threatened imbalance Between Chior- 
ino and Alkali in American Chemical Industry: 
Zola G. Deutsch, Deutsch & Loonam, 70 E. 
45th St., New York City 17. 


@ Scaleup from Pilot Plant to Plant: David 
B. Coghlan, Foote Mineral Co., Box 576, Ber- 
wyn, Pa. 


@ Start-Up of New Chemical Plants: M. L. 
Nedler, Du Pont, Wilmington, Del. 


@ Computers in Optimum Design of Process 
Equipment; Chen-Jung Huang, Dept. of Chem 
Eng., Univ. of Houston, Cullen Bivd., Houston 
4, Texas. 


@ Financing for the Chemical Industry: Ber- 
nard Stott, First National City Bank of New 
York City, New York, N. Y. 


@ Chemical Engineers in Chemical industry 
Management: T. P. Forbath, American Cyana- 
mid Co., 488 Madison Ave., New York, N. Y 


@ Training on the Job for Industry: John 
Happel, Dept. of Chem. Eng., N. Y. Univer 
sity, University Heights, New York 53, N. Y 


@ Alternate Energy Sources: Henry F. Nolt 
ing, Standard Oil Co., Whiting, Ind 


Hardinge 9’ x 22’ Pebble Tube Mill in an Ohio plant producing silica flour 


AUTHOR INFORMATION Hardinge TUBE MILLS... 


Submitting Papers 


Procedure to be followed is, in brief: | 
.+- for wet grinding ... for dry grinding 
1—Obtain four copies of “Proposal to pre | 
sent a peper before the A.|.Ch.E.,” plus one in wate l Fillers 
copy of “Guide to Authors” from Secretary | (Ga water of acid me ? 
AA.Ch.E., 25 West 45th St., New York 36 Silica Flour 


Titanium Pigments 


Gypsum 
2—Send one copy of completed form to | 
Technical Program Chairman for meeting se | Manganc se Dioxide Carbon Black 
lected f ibove list. 
Diatomaceous Earth Pigments 


3—Send another copy to Mr. E. R. Smoley 
The Lummus Co., 385 Madison Ave., New York 
17, N. Y¥. (Asst. Program Comm. chairman). 

4—Send third copy to Editor, Chemical 
Engineering Progress, 25 West 45th St., New 
York 36, N. Y. Paper will automatically be | 
considered for possible publication in A.1_Ch.E 
pester - ” are designed to meet specific needs. Available from 2 to 


| 
5—If desired to present paper in a selected 10 feet in diameter, 6 to 435 feet in length; single or 
symposium, send fourth to ch of ‘ : 
| multiple compartments; with acid proof lining of 


Limestone Cement materials 


Regardless of the requirements, Hardinge Tube Mills 


the symposium. 
6—Prepare five copies of manuscript. Send | rubber, silica and porcelain. Complete specifications on 
one copy each to Symposium chairman, Tech , 
request. Bulletin 18-B- 40 


nical Program chairman, or both copies to 
latter if no symposium is involved. Other 
three copies should be sent to Editor, C.E.P 
Presentation et meeting offers no guarantee | 
of acceptance for publication. 


This year’s (1957-58) Podbielniak 
Institute class schedules om Vapor 
Phase Chromatographic Techniques 
and Low and High Temperature 
Distillation are: Sept. 23-28—review- 
ing low and high temperature distilla- 
tion; Sept. 30-Oct. 12—reviewing 
vapor phase chromatographic tech- 
niques; Dec. 2-14—reviewing vapor 
phase chromatographic techniques; BHARDI WG E 
March 3-8—reviewing low and high 
temperature distillation; March 10-22 
—reviewing vapor phase chromato- COMPAN Y, INCORPORA TED 
graphic techniques; May 5-17—re- 

YORE. PENNSYLVANIA ° 240 Arch St. * Main Office and Works 


viewing vapor phase chromatographic 
techniques. QO New York + Toronto + Chicago + Hibbing + Houston + Salt Lake City + San Francisco 


Tricone compartment Tube Mill with grate and lifters 
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George 8. Tarbox 


B. M. Pithashy Meochente Bidg., 


WHY 
THE 


Superior Performance —The Sperry Filter Press can thor- 
oughly wash the cake while it’s still in the filter press 
chamber . . . deliver the filtrate to a higher level than the 
filter .. . filter emulsions . . . deliver the driest cake .. . 


and produce an outstanding product of uniform purity and 
stability. 


Versatility—Sperry Filter 
Presses are made in a variety 
of models and capacities . . 

or use with any type of filter 
media or filter aid . . . to handle 
the widest range of filterable 
mixtures, including viscous 
materials . . . under a wide 
range of operating pressures 
and controlled temperatures. 


Economy-— Sperry Filter Presses are low in first cost .. . 
low in upkeep . . . low in installation costs . . . low in op- 
erating costs .. . low in depreciation . . . and long in life. 


Sperry engineers are always available to put all the ad- 
vantages of the Sperry Filter Press to work for you. Write 
today for an analysis of your particular filtration problems, 
or ask for your free copy of the SPERRY FILTRATION 
CATALOG, containing specifications and other technical 
data for your reference. 


D. R. SPERRY & CO., BATAVIA, ILLINOIS 
Filter Plate * Clesing Devices 


D. R. SPERRY & COMPANY 
Batavia, Llinois 


Sales Representatives CO Send Free Sperry Catalog 


Ave. © Have your Representative Contact us 


Yonkers, 


‘| Name. 


San Franciaco, 


SPERRY 
FILTER PRESS 


IS THE MOST POPULAR 
AND MOST PROFITABLE 
METHOD OF FILTRATION 


Alidredge & McCabe 847 E. 17th Ave. Company 
Denver, Colorado 
Texas Chemical Eng. Co. Address 
4101 San Jacinto, Houston, Texas | 
City. State 
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News of the Field 


WHERE TO FIND 
URANIUM—THE 


POTENTIAL SOURCES 


G. G. Marvin, at present assistant 
chief of AEC’s Engineering Devel- 
opment Branch, Division of Reactor 
Development, and long-time expert 
in the field of finding and process- 
ing uranium, outlined and analyzed 
the sources of uranium to the June 


_ meeting of the National Capital 


Section. 


In 1950-51, according to Marvin, the 
amount of uranium available to the 
AEC was inadequate for the proposed 
expanded program, and an all-out ef- 


| fort was begun to find how to obtain 


uranium from any source that could 
offer yields of appreciable size. In the 
four to five year period of the pro- 
gram, seven sources were considered. 


1) Sea water—some 4-5 parts per 
billion of uranium. 
2) Tennessee 

p.p.m. uranium. 

3) South Africa gold mining tail- 
ings—some 150-250 p.p.m. uranium. 

4) Florida phosphate rock deposits 
—150-200 p.p.m. uranium. 

5) North and South Dakota lig- 
nites—a few p.p.m. up to significant 
amounts of uranium. 

6) Colorado Plateau ores—0.1 
0.5 per cent uranium. 

7) Expanded work on Canadian 
ores which are rich in uranium. 


On sea water extraction a small 
amount of work has been done, but 
concentrations are extremely low, cost 
of extraction is high, and efforts were 
not pushed far. 

While Colorado shales contain some 
30 gallons of oil a ton and traces of 
uranium, Tennessee shales contain 
about 10 gallons of oil a ton and some 
60 p.p.m. of uranium. This is a signi- 
ficant amount of uranium when the 
extremely large quantity of the shale 
available Potential! 
uranium from this source has been 
estimated at 5 million tons of U,O, 
An program 
out on methods to recover this uran- 
ium but the high cost of the final 
product makes it non-competitive with 
present supplies of uranium concen- 
trates. 

On the other hand, the South 
African gold mining tailings have 
proven practical, are today being proc- 
essed with an output of about 5,000 
tons of UsOx, a year. 

A very small amount of 


shales —about 60 


to 


is considered. 


extensive was carried 


U,O, is 


|= 


recovered from Florida phosphate rock 
in several Florida plants, and deposits 
have been estimated to contain be- 
tween 500,000 and 600,000 tons of 
U,Ox,, but again the high cost of re- 
covery makes this source non-competi- 
tive. 

While the lignites of North and 
South Dakota at first seemed to have 
very small percentages of uranium, 
later work proved the deposits to have 
more significant amounts. But once 
more, this source is not competitive. 

Colorado Plateau ores are the most 
productive sources of uranium concen- 
trates in the U. S. today. Ore supply 
is adequate, processing is not too 
difficult, recoveries are good. This 
source will supply some 15,000 tons 
of UgO, a year to AEC. 

Finally, Canadian reserves appear 
to be as high or higher than those of 
the Colorado Plateau, and Canadian 
production of concentrates will prob- 
ably equal the U.S. within a few years, 
although the Canadian ore has a lower 
concentration than Colorado ores. 


LOCAL SECTIONS ELECT 
OFFICERS FOR NEW YEAR 


In many ways the backbone of the 
Institute, local sections and their hard- 
working officers are too often unknown 
outside their own areas, and some- 
times even inside their own areas. 
These are the men who give their time 
to move chemical engineering another 
step forward, and we think you should 
know them. 

Akron Section officers at present 
are: T. H. Rogers, chairman; T. F. 
O'Brien, vice-chairman; R. E. Lynn, 
Jr., treasurer; and E. W. Campbell, 
secretary. 

Atlanta Section officers now are: 
N. R. Maleady, chairman; George 
Howland, vice-chairman; Leroy Hutz- 
ler, III, sec.-treasurer; and J. N. 
Carothers, past chairman. 

Baton Rouge Section is being run 
by: Alfred Smith, III, chairman; T. 


C. Landrum, vice-chairman; B. J. | 


Beadle, treasurer ; and M. O. Gernand, 
secretary. 

Boston Section new officers are 
headed by F. G. Perry, Jr., chairman; 
Craig Angell, vice-chairman; Ralph 
Wentworth, secretary; and Ralph 
Troupe, treasurer 

(Continued on page 96) 


A SURE THING 
1S NO GAMBLE 


i a poker game or in flexibie metal hose connectors this hand 
on hand, means money in your pocket. 


The Packless* PATENTED RE-USABLE COUPLINGS 
are fitted without heat by a simple, clean mechanical process, 
accomplished in minutes at your plant. 

Hand machined of top quality brass, applied and reapplied 
with ease, Packless* couplings are ideal in excessive movement 
where heat weakened soldered or brazed joints won't stand up. 


For longest connector life, stock Packleas* seamless drawn 
helical metal hose in random lengths for use as required with 
Packless* re-usaBle couplings. Sizes from 4" to 144" L.D. 


Send now for your copies of Bulletins DC 
and IND-4 for complete detailed information 


PACHLESS m 
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Leading mfrs of 


MIXING 
GRINDING EQUIPMENT 


for over 90 years 


© 4,010, 60 
4, 9224, 12 
230, 14292, 
16240" sixes 


#521C-14" 2 37" High 
Speed Three Roller Mill, Hydrauile od 
lustment end pressure recording gouges 
optional. 
FWC~-50 Gol. Heavy Duty Change Con Mixer 
Adjustable outer scraper, cover with charg- 


© 6, 16, 20, 50 and 
gol. sizes. 


130-250 Gal. Change 
Tank Mixer with hydraulic 
taising and lowering ond 
variable speed motor. 
lous type stirrers and 
high speed impellers op- 
tlenal. 


© 00,150 and 
250 gal. sizes, 


FIWEL—1 Gel. Double Planetary type 
Change Con Mixer with shearing action 
stirrers, ond worieble specd reversing 
type moter, Jocketed cons and 
portable trucks for cons optional. 


© 1,2, 3, 4, 6, 15, 25, 90, 65, 
5, 110 and 150 gal. sizes. 


Write fer complete information on these or other 
types of Ki) equipment. 


CHARLES ROSS & SON 
COMPANY, INC. 


150 CLASSON AVENUE 
BROOKLYN 5, NEW YORK 
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News of the Field 


FROM LOCAL SECTIONS 


(Continued from page 95) 


RER 


Warner 

Central Ohio Section: J. W. Salter, 
chairman; G. F. Sachsel, vice-chair- 
man; C. Dryden, sec.-treasurer. 

Central Oklahoma Section: M. S 
Worley, chairman; Hayden Roberts, 
vice-chairman; J. B. West, sec.-treas 
urer. 

Central Pennsylvania Section: k 
Ii, Ghelardi, chairman; H. Sims, vice 
chairman; G. S. Stout, sec.-treasurer 

Charleston (W.Va.) Section: R. V. 
(;reen, chairman; D, G. Hulett, vice- 
Cavender, secretary : 
and S. A 


Green 


chairman; L, L 
W. F. Taffee, treasurer ; 
Savage, member-at-large 
Cleveland Section: H 
chairman; D. J. Porter, 
elect; F. R. Carvell, secretary; 
Coastal Georgia Section: |. M. 
Mallory, chairman; W. J. Janes, vice 
chairman; G. C, McCombs, secretary: 


Warner, 
chairraan- 
and 


Cumming, treasurer 


and Fred Heubner, treasurer 


Platt Koch Underwood 

Columbia Valley Section: A. M 
Platt, chairman; J. F. Fletcher, vice 
chairman; K. A. Clark, sec.-treasuret 

Dallas Section: H. A. Koch, Jr., 
chairman; Morris Bock, 
man; J. H. Crow, recording secre 
tary; George Leachman, treasurer ; 
and R. E. Styring, Jr., corresponding 
secretary. 

Detroit Section: R. FE. Cavanaugh 
chairman; W. W. Leisten, vice-chair 
man; J. E. Ohlson, secretary; C. fF 
Wales, treasurer; and J. D. Leslie, 
director-at-large. 

East Tennessee Section: P. C 
Underwood, chairman; J. L. Williams, 
Peacock, IJr., 


vice-chair 


vice-chairman; A. J. 
sec.-treasurer 


Buckham 


53, No. 8) 


Ed Dorado Section: W. G. Juhl, 
chairman; K. W. Nelson, vice-chair- 
man; and G. D. Rucker, sec.-treasurer. 

Great Salt Lake Section: F. W. 
Bless, Jr., chairman; J. D. Moore, 
vice-chairman; K. I. Brown, secre 
tary; N. W. Ryan, treasurer. 

Idaho Section: J. A. Buckham, 
chairman; E. S. Grimmett, vice-chair 
man; W. L., secretary; and 
H. V. Chamberlain, treasurer. 

Kansas City Section: F. C. Fowler, 
chairman, John Brown, chairman 
elect; James Daily, secretary; and E. 
Oliphant, treasurer 

Knoxville-Oak Ridge Section: R 
H. Nimmo, chairman; W. S. Lenihan, 
chairman-elect ; R. J. McNamee, secre- 
tary; and W. H. Carr, treasurer. (In 
this Mr. Lenihan has been 
transferred to Ohio.) 


Maryland Section: W. H 


Chase, 


section, 


Weed, 


Tusson Crane 


Weed 


vice-chair 
A. W. 
Tongue, 


chairman; B. L. Harris, 
man; S. C. Streep, secretary ; 
laff, treasurer; and T. O 
past chairman. 

New Orleans Section: |. R. Tusson, 
chairman; O. F. Weidman, vice-chair 
man; R. H. Stewart, secretary; J. T. 
Hogan, treasurer. 

Northeastern New York Section: 
Joseph Consiglio, chairman; Hart 
Lichtenwalner, vice-chairman; Nich 
olas Ciannamea, treasurer; and Wil 
liam Mullen, secretary. 

Philadelphia-Wilmington Section: 
R. A. Crane, chairman; J. L. Olsen, 
chairman-elect; D. A. Drew, treasurer : 
H. B. treasurer; E. A. 
Weinman, recording secretary; and 
L. E. de Baun, Jr., corresponding 


secretary 


Kroybill 


Smith, asst 


Pittsburgh Section: C. A. Bishop, 
chairman; J. R. West, vice-chairman ; 
V. N. Hurd, secretary; R. E. Ryan, 
treasurer. 

Rhode Island Section: A. R. 
Thompson, chairman; J. L. Campa- 
nella, vice-chairman; C. A. Stoeckel, 
sec,-treasurer. 


Rochester Section: Richard Kray- 


(Continued on page 98) 
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© 1 pint to 150 
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~10 Gal. Double Arm Kneader with two speed brake 
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HOW 
CONTINUOUS REACTORS 


provide rigid heat control and 
complete dispersion of reactants 


OPERATION. VOTATOR® Continuous Reactors combine 
multiport injection system with scraped surface heat 
exchange. This permits handling of those reactions which 
evolve large quantities of heat, and those end products which 
are very viscous or result in a reaction product which fouls 
conventional heat exchange surfaces. 


VOTATOR Con- 
tinuous Reactor 
for sultonation 


APPLICATIONS include sulfonation, sulfation, nitration, 
polymerization, saponification, neutralization, condensa- 
tion, oxidation. Typical flow charts are shown above 


ADVANTAGES. Permits precise control of heat of reaction 
and improved processing of heat-sensitive materials. Con- 
ducts reactions continuously without excessive pressure 
drops. Immiscible reactants are maintained in 
finely dispersed state. Variables controlled automati 
cally. Operation is safe, clean. Output is high. 
Costs are low. Saves floor space. . 


COMPLETE DETAILS Ak, 
Bulletin V250 gives complete 

information — applications, opera - 
advantages specifications of 


VOTATOR Continuous Reactors. =, 


Free on request i 
* VOTATOR Trade Mark Ree U.S Pet Of 


the GIRDLER Comp 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
VOTATOR DIVISION: New York + Atlonte + Chicage * Sen Francisco 
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kraloy 
plastic pipe 


protects product 


purity 


Kraloy PVC Plastic Pipe used in your 
plant will deliver your product clean 
and pure. You particularly need Kraloy 
PVC (which cannot scale or corrode) 
if your product or any of its compo 
nents react to metallic pipe and acquire 
impurities from it. Clean as glass, 
KRALOY PVC PIPE is proud to have 
been granted the approval of the 
National Sanitation Foundation 


Kraloy PVC High Impact Plastic Pipe 
and Tubing will deliver most liquid and 
gaseous chemicals with higher effi 
ciency and less maintenance and polic 
ing than any other standard piping 
material. Superior flow characteristics 
(C ftactor= 150+) eliminate problems 
concerned with fatty acids and other 
fats, oils, and syrups, and guarantee 
high flow rates with lower head loss 
Ph factors from 2 to 13 are all the same 
to KRALOY PVC. Bends and other 
fabrications are easy. Abrasion? Send 
us your specifications, bearing in mind 
that KRALOY PVC PIPE is already used 
in many slurry installations. instrument 
and instrument-control pipe and tub- 
ing, too 


Write lor det ed brochure, and name ol your 


factory represe 


KRALOY PLASTIC PIPE C0.,INC. 


4720 E. Washington Bivd., Los Ar 


fative nearest! you 


Subsidiary of the Seamless Rubber Co 


@ Rexall Drug Co,, Subsidiary KP 


News of the Field 


FROM LOCAL SECTIONS 
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Bertsche Kuist Schroeter 


bill, chairman; B. M. Johnson, vice- 
chairman; W. C. Morin, treasurer; 
J. A. Mason, secretary. 

Sabine Area Section: W. S. Bon- 
nell, chairman; W. F. Sheldon, chair- 
man-elect; L. W. Dussell, sec.-treas- 

Savannah River Section: FE. C. 
Bertsche, chairman; D, C, Webster, 
vice-chairman; R. O. Pekkala, secre- 
tary; |. C. Blair, treasurer 

Southern California Section: B. B 
Kuist, chairman; P. M. Huemmer, 
vice-chairman; P. F. Lueth, secretary ; 
and D. K. Peterson, treasurer 

South Texas Section: G. 
Schroeter, chairman; C. L. Fitzgerald, 
Jr., chairman-elect; FE. E. Ludwig, 
secretary; D. A. Duke, treasurer; and 
W. L. Bolles, past chairman. 

St. Louis Section: EF. D. N orth, 
chairman; R. O. Nellums, vice-chair- 
man; R. C 
Hlilliker, treasurer, 


Johnson, secretary; H. 


4 


North Megar Haas 


4 


Tennessee Valley Section: G. H. 
Megar, chairman; EF. C. Ogden, R. F. 
McQueen, S. G. Kyle, vice-chairman ; 


and 


Cecil Rose, secretary; 
Gann, treasurer. 

Terre Haute Section: T. W. Cun- 
diff, chairman; John Jackson, vice- 
chairman; Warren Clausen, secretary ; 
and R. E. Finch, treasurer 

Texas Panhandle Section: H. W. 
Haas, chairman; R. M. Green, vice- 
chairman; C. M. Oktay, secretary; 
and V. W. Jones, treasurer. 

Tidewater Virginia Section: B. L. 
Hinkle, chairman; R. N. Tennyson, 
vice-chairman; W. H. Wright, sec- 
retary; and P. S. Calvo, treasure 

Toledo Section: Andrew Kassay, 
chairman; Clyde Balch, vice-chair- 
man; Robert Hunter, secretary; and 
Jay Trexler, treasurer 

Tulsa Section: H. L. Lawler, chair 
man; E. W. Kilgren, vice-chairman; 
and A. W. Hunt, sec.-treasurer 

Washington-Oregon Section: |. B 
Heitman, chairman; L. N. Johanson, 
vice-chairman; and I. J. Shelton, sec 
treasurer. 


Kassay Lowler Altimier 


Western New York Section: D. F 
Altimier, chairman; R. L. Logan, vice 
chairman; Aaron Rose, secretary; F 
R. Pence, treasurer 


Pending Sections, Too 


CEP wants to welcome the officers 
of two prospective sections 

Mojave Desert: Jolin Pritchard, 
chairman; Ken Bischell, vice-chair 
man; Jerry Lukes, secretary; and Bill 
Koontz, treasurer. 

Pensacola: G. B. Hughey, chair 
man; Alva Coggeshall, vice-chairman ; 
and J. P. Krumbein, sec.-treasurer 


J.R.MINEVITCH ANo ASSOCIATES 


Chemical € NY Constant 


BOSTON - MASSACHUSETTS 


AUTHORITATIVE ENGINEERING SERVICE 
TO THE CHEMICAL AND ALLIED INDUSTRIES 
RANGING FROM PROCESS DEVELOPMENT AND 


IN BOSTON: 201 DEVONSHIRE ST. 
HANCOCK 63450 


ECONOMIC STUDIES TO DEFINITIVE ENGINEERING DESIGNS 


IN NEWARK: 24 COMMERCE ST 
MARKET 2.0820 
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Need '/2 to 44 Micron Pariicles? 


Sturtevant Micronizers* Reduce, 
classify in one operation — 
make 325 mesh obsolete 


Particles Grind Each Other, Classifying 


STURTEVANT 
MICRONIZER 


is Simultaneous; No Attritional Heat 


One operation. Sturtevant Micronizers 
grind and classify in a single fluid-jet 
chamber provide fines in range from 


42 to 44 microns to meet today’s increased 
product fineness requirements. Because of 
impact action and cool atmosphere, even 
heat-sensitive materials can be handled. 

No moving parts. Particles in high speed 
rotation, propelled by compressed air or 
steam entering shallow grinding chamber 
at angles to periphery grind each other 
by violent impact. Design provides for 
instant accessibility, easy cleaning. 
Simultaneous classification. Centrifugal 
force keeps over-size materials in the 
grinding zone, cyclone action in central 


section of chamber classifies and collects 
fines for bagging. Rate of feed and pres- 
sure control particle size of fines 

Can combine other processes. Sturtevant 
Micronizers can be adapted for coating 
one material with another and for effect 
ing chemical reactions and changes in 
physical characteristics, while in process 
of reducing solids to micron size 

Eight models available. Girinding chambers 
are in eight sizes, ranging from 2 in 
diameter laboratory model (2 to 1 Ib 
per hr. capacity) to large 36 in. diameter 
production model (500 to 4000 Ibs. per 
hr. capacity). Send today for fully de- 
scriptive literature 


answer 


CAN TEST OR CONTRACT MICROWIZING HELP You? 


Laboratory test-micronizing of your own material, 
or production micronizing on contract basis, are 
part of Sturtevant service. See for yourself the 
improvement ultra-fine grinding can contribute to 
your product. Or 
ments for ultra fine grinding, Sturtevant's contract 
micronizing 
Write for full details 


if you have limited require 


service may be the economical 


OF Co 


MILL COMPANY 


STURTEVANT 


135 Clayton $t., Boston 22, Mass. 


CRUSHERS + GRINDERS + SEPARATORS * BLENDERS + CONVEYORS + ELEVATORS 


LOWER MICRON MATERIALS 
SET WEW STANDARDS 
IN THESE FIELDS: 


Pharmaceuticals 


Pigments (natural end 
synthetic) 


Copper compounds 


Filler materials 


Aluminum compounds 


Resins 


Flour 


Svuger 


Calcium compounds 


Heal sensitive materials 


Magnesium compounds 


Zinc compounds 


Waxes and fatty acids 


Fungicides and 
insecticides 
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Fluid-Jet Systems 
For Special Needs 


A 30 in. Sturtevant Micronizer 
is reducing titanium dioxide to 
particle size under | micron at a 
feed rate of 2250 Ibs. per hr. For 
another firm, a 24 in. model 
grinds 50% DDT to 3.5 average 
microns at a solid feed rate of 
1200 to 1400 Ibs. per hr. A 
pharmaceutx al house using an 
& in. model to produce procaime 
penicillin fines in the 5 to 20 
micron range. tron oxide pig 
ment is being reduced by a 430 in 
Micronizer to 2 to 3 average 
microns at rates of 1000 Ibs. per 
hr. Sturtevant Engincers will help 
you plan a Fluid-Jet system for 
your ultra-fine grinding and classi 
fying requirements. Write today 


diagram of Sturtevant designed micronizing 
ial | tem using compressed air. Steam also may be | 
— 


people 


| 

a 
e 0) Alfred T. Zodda appointed vice- 


president, operations, for Olin Mathie 


metallic son International Corp 


Zodda, formerly gen- 
Mathieson’s Squibb In- 
jens will be responsible for 
perating and Production lodde all overseas operations 
of the corporation, in- 
and A ‘ cluding production and marketing. 
from AVAILABLE | Dorr-Oliver announces that An- 
ei cs WORKABLE thony Anable has rejoined their staff 
we as manager of the Technical Data 
Of wide voricty CUSTOM 
DUCED TO YouR 
etiod New member of the development 
rnd staff of the Packaging Division of 
long SPECIFICATIONS. Procter & Gamble is M. E. Lavrich. 


Division. 


of cobteet © Prompt Delivery 
foot, ic your Samples on Recently-chosen honorary members 


Write for of the American Institute of Chemists 


Complete dandatd decd are: Arnold O. Beckman, president 

Information , We also supply ; of Beckman Instruments, Inc.; Harold 

~< METALLO metallic A. Levey, president of American 

gasket LESSIG RINGS Products Mfg. Co.; Bernard E. 

in all workable Schaar, president of Schaar & Co.; 

16 BETHANY STREST metal, and W. E. Hanford, vice-president of 
NEW BRUNSWICK, N. J. : M. W. Kellogg Co 


Scientific Design Co. names Thomas 

| P. Brown and Walter N. Alexander 
as senior vice presi 
dents. New vice-presi 
dents will be Henry F. 
Peters (engineering), 
David Brown (re 
search  develop- 
ment), and Philip E. 
Newman = ( European 
affairs). Other advancements at Sci 
| entific Design include: Gregory F. 
Vinci to director of 

the Operating Depart 

ment; Russell G. Hill 


to technical assistant 


Brown 


to the vice-pre sident, 
enginecring and John 
W. Colton to direc 
tor of Process Devel 


Alexander 
Tuis Nagle 3” type HR centrifugal 
pump is giving outstanding performance at a large processing plant opment 

a handles lime slurry. Variable speed drive for control of volume Se, 

The Nagle “H” series—of which the HR is one—is ideal for eco- < - 
fining Co. include: H. G. Boynton, 
nomically handling abrasive mixtures and slurries, corrosive and E. W. Lewis, and J. R. Miller to 
hot liquids. Can be placed above or below sump liquid level. Sizes senior research chemical engineers in 
from 1” to 10”. Heads to 250’. Capacities to 4000 GPM. Send for the Research and Development Divi 
data. Nagle Pumps, Inc, 1255 Center sion at the company’s Baytown, Texas, 
Ave., Chicago Heights, Il refinery; J. R. Lander and W. G. 
Denning as senior chemical engineers 
in the Technical Service Division 
New staff member of the Technical 

| Service Division is W. S. Reaves. 


PUMPS FOR ABRASIVE AND ~~ CORROSIVE APPLICATIONS (Continued on page 108) 
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(| 
YY 
wi 
~ y | 
ape 
| 
LIME SLURRY IS “DUCK SOUP” 
uc 
Nagle PUMP! 
| 
@ 
k 


us 
A onunve 
sul 


Niquidss 


ance: 


We'll be glad to send you a copy of Sharples Bulletin 1248. 


JHARPLES 


THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET © PHILADELPHIA 40, PENNSYLVANIA 


NEW YORK © PITTSBURGH © CLEVELAND © DETROIT © CHICAGO © NEW ORLLANS 
SEATTLE © LOS ANGELES © SAN FRANCISCO © HOUSTON @ ST LOUIS © ATLANTA 


Associoted Compenies ond Representatives Throwghowt the World 
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et chink th ink 
cin er e 
J Removirs such is one of many cobs for which the 
Sharples Supe! Centrifuge is ideally 
clariie aon of liquids, separation of two se it 
removal of solids cording partie \e size mean of the 
highest force comment ally available ¥ 4,200 * G. 
The Sharples Supe! Centrluge performs many ess fur 
3 at lower cost and with greater efficieney than by other mean® 
4 A test run the Sharples Laboratory may be arranged Lo 
demonstrate this superior perfor 
@ 
Nee 
/ 
a 


FOR AIR-DUST OR 
FUME CONTROL... 


WRITE TODAY FOR CATALOG #70 
SHOWING NEW INDUSTRIAL APPLICATIONS 
FLEXAUST hose and PORTOVENT retract- 
able ducts are made of strong durable neo- 
prene coated nylon or cotton fabrics, wire 
reinforced for suction or pressure uses. Sizes 

1%” to 36” id, 
INSTALLED IN MINUTES... 
IN SERVICE FOR YEARS 


THE FLEXAUST COMPANY 


DEPT. CEP-8 100 PARK AVE., NEW YORK 17, N. Y. 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 


WELDED 
ALUMINUM 
TANKS 


e Welded aluminum tanks for storage, 
pressure vessels and processing equipment 
built to ASME Code specifications to meet 
all insurance requirements; pure alumi- 
num tanks for hydrogen peroxide storage 
or other purposes. Conventional or spe- 
cial design tanks, shop built-up or field- 
erected, can be built to your specifica- 
tions. Write for Tank Talks. 


Elevated Tanks, 
Pressure Vessels, 
Chemical and 
Processing 
Equipment from 
Aluminum, 
Stainless and 
Carbon Steel, 
Monel and Other 
Alleys. 


Established 1854 


D. COLE MANUFACTURING CO. 
NEWNAN, GEORGIA 
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CANDIDATES FOR MEMBER- 


SHIP IN A. I. Ch. E. 


The following is a list of candidates for the designated grades of 


membership in A.1.Ch.€. 
on Admissions. 


These names are listed in accordance with Article Ill, 


of the Constitution of A.I.Ch.E. 


Objections to the election of any of these 


recommended for election by the Committee 


Section 8 


from M 


and Associate Members will receive careful consideration if vecsived 
before September 15, 1957, at the office of the Secretary, A.I.Ch.E., 25 


Member 


H. B., Cleveland, Ohio 
Cc. R., Lake Jackson, Tex. 
Norman, Cranston, 


Allport, 
Barner, 
Bienenfeld, 
R. |. 
Brown, G. B., Bound Brook, N. J. 
Clements, Porter, Chicago, Ill. 
Csanady, E. R., Washington, D. C. 
Cummings, Ralph, Los Angeles, 
Colif. 
Durflinger, Glen E., Freeport, Tex. 


Fisher, Webster E., Rochester, N.Y. 
Fitzgerald, Francis A., Jr., West- 
field, N. J. 


Hayworth, Henry C., New York, 
N. Y. 

Hearn, John V., Jr., Dayton, Ohio 

Henderson, Harry L., Charleston, 
W. Ve. 

Hodges, W. A., Plant City, Fla. 

Hook, Donald £., Midland, Mich 

Iimsonde, Robert R., Pittsfield, 
Mass. 

Ivey, Edwin H., Jr., Lake Jackson, 
Tex. 

Johnson, Robert A., Casper, Wyo. 

Kelly, William A., Teaneck, N. J. 

Kirchheimer, Ernest W., Houston, 
Tex 

Kramer, Franklin, Woburn, Mass. 

Kunkel, Lorenz V., Tulsa, Okla. 

Landay, Ralph, New York, N. Y 

Lankenau, Henry G., Clifton, N. J 

Lebherz, Robert W., Jr., Frederick, 
Md 

Lutz, John H., Wyckoff, N. J. 


Mair, John D., Windsor, Ontario, 
Can 

Mangelsdorf, T. A., New York, 

Marple, Stanley, Jr., Houston, 
Tex 

McClain, James H., Albany, Ore. 

Miller, John S., Jr., Memphis, 
Tenn. 

Miller, Robert N., Atlanta, Ga. 

Norman, Lloyd W., Colorado 
Springs, Colo 

Parkhurst, Robert F., Indian Head, 
Md. 

Rescorla, Arthur R., Westfield, 
N. J. 


Richardson, A. C., Columbus, Ohio 
Rush, J. B., Mission, Kansas 


Salmon, Royes, Philadelphia, Pa. 

Strickler, G. C., Jr., Barberton, 
Ohio 

Summerfield, John M., Skokie, Ill 

Taliman, Ralph C., El Dorado, 
Ark 

Turner, Max A., Lynchburg, Va. 


West 45th Street, New York 36, N. Y. 


Vessey, Harold M., So. Charleston, 
W. Va. 

White, L. P., Houston, Texas 

Wiesner, George L., Bound Brook, 
N. J. 


Associate Member 


Addison, 
Ml. 
Aldous, Edward A., Kerville, Tex. 
Altschuler, Sid, No. Bergen, N. J. 
Auerbach, Eric E., 

Augsdorfer, Jules P., Newark, N. J 
Badame, Paul J., Camden, N. J 
Bagley, © dinand A., Jr., Mont 

clair, «+. J. 

Balekjian, Garen, Alhambra, Calif. 
Banks, Carl W., Jr., Medina, N.Y. 
Barb, Darold K., Augusta, Kansas 
Barber, Robert W., Lynn, Mass 
Barrett, Francis M., Denver, Colo. 
Barrett, Stuart W., Rome, N. Y. 


G. Edgor, Des Plaines, 


Pleasantville, 


Bassler, Edwin, Queens Village, 
N.Y 
Becker, Robert H., Lakewood, 
Ohio 


Begany, Dennis J., Peekskill, N.Y. 

Benton, Roger M., Alma, Okla. 

Berkow, Herbert N., Brooklyn, 

Berkowitz, Edward, Brooklyn, N.Y 
Berkowitz, 

Bernas, Arnold, Brooklyn, N. Y 

Bertus, R. J., New Orleans, La 

Bierker, George, Flushing, N. Y. 

Blong, Timothy P., Conshohocken, 
Pa 

Boldt, Donald B., Jesup, lowa 


leonard, Brooklyn, 


Boldt, Roy C., White Bear, Minn 
Brahler, S., Washington, 
a ¢ 


Brandenburg, Joe T., Jr., 
berg, S. C. 
Brettschneider, 
lyn, N. Y. 
Brewton, Edward A., Norfolk, Va. 
Brown, E. Harry, Gainesville, Ga. 

Brown, Ralph, Brookline, Moss 

Brown, Virgil B., Baytown, Texas 

Bugg, S. R., Jr., Webster Groves, 
Mo. 

Burrus, Mitchell, Charleston, W. Va. 

Bush, William D., 


Arnold N., Brook- 


Wavuwofto:3, 


Wis. 
Butter, Howard D., Pasadena, 
Texas 
Camp, Frederick W., Arlington, 
Vo. 


| 
| — | 
= 
| 
OLED 
VEWHAN, 
| 


Cannizzaro, Antonio Santo, Dear- 


born, Mich 

Carls, Edwin L., Chicago, iil. 

Caro, Richard H., Baton Rouge, 
le. 

Cart, Eldred N., Jr., Lowisville, Ky. 

Castleman, A. W., Jr., Buffalo, 

Cecchetti, Ralph, College Pork, 
Md 

Chaplin, Noel, Highlands, Texas 


Choudhury, A. P. Roy, Calcutta, 
India 

Choy, George D., Waterford, N.Y 

Claybough, Bill E., Ponca City, 
Okle 

Click, Clifford N., Reynyoldsburg, 
Ohio 

Cohn, 

Collins, 

Connon, 
N.Y 

Cooke, Robert R., Asheboro, N.C 


Burton M., Chicago, Ill. 
Braxton W., Bennettsville, 


Warren N., Brooklyn, 


Corey, Donald L., Grosse Pointe, 
Mich 

Cotter, James D., Idaho Falls, 
Idaho 


Coury, Glenn E., Houston, Tex 

Crawley, James, Van Nuys, Coiif 

Cross, Robert A., Bauxite, Ark 

Cutright, Eugene A., Loke Charles, 
le 

Dahigren, Edwin H., Jr., 
field, Mass 


Spring- 


for better 


CANDIDATES (¢ continued) 


D’Amoto, Sylvio F., Bronx, N. Y 
Davis, Richard K., Malvern, Po 
De Salvo, Francis, Wheoton, Ill. 


Dimoplon, William, Jr., New York, 
N.Y 

Dommel, Charles W., Hovston, 
Tex 

Donaldson, Glenn 8B., Jr., Berke- 
ley, Colif 

Donovitch, Joseph K., Midland, 
Mich 

Douglad, Colin N., Army Chemi 


cal Center, Md 
Durnon, Dennis D., Blaine, Wash 
Edelmann, Julivs J., Brooklyn, 
Edwards, Charles L., Abilene, Tex. 


Egner, Rockie R., San Francisco, 
Calif 

Emanuele, Hermon J., Frederick, 
Md 

Essig, John R., Dover, N. J 


Farina, Robert Donald, Schenec 
tady, 

Farmer, Eorl P., Shreveport, 
le 

Faulkner, Robert, Northampton, 
Mass 

Ferguson, Thomos G., Cohoes, 
N.Y 


Fidelman, Stanley, Brooklyn, N. Y 
Firstenberg, Henry, Brooklyn, N.Y 
Fishman, Norman, Son Jose, Calif 
Floyd, John C., Columbia, S. C 

Ford, Johnny G., Beaumont, Tex 


(Continued on page 104) 


SPRAY NOZZLE 


liquids 


@ In the Spraying Systems research laboratory, 
new internal contour structures and new materials 
are measured for relative resistance to abrasion by 
means of the accelerated wear test. From research 
like this is developed the design data for 
spray nozzles with greatly improved per- 
formance and longer life 
information write for our Catalog No. 24. 


SPRAYING SYSTEMS CO. 
3284 RANDOLPH STREET + 


ADVANCED SPRAY NOZZLE DESIGN FOR NEW 
DIMENSIONS IM AND PERFORMANCE. 


BELLWOOD, ILLINOIS 


For complete 


ER-WISE 


“Know how’’ may 
seem expensive ... 
1 but, would you call 
|| in a plumber to do 
the job of a consult- 
ing engineer? 

| Profit by doing the 
| job right 

‘ From the Rhine to the 


Mississippi .. . 
from Canton to Boise .. . 


Ranney 
@ Over 200 Collectors 
@ Unequalied Experience 


@ Knowledge 


‘ 

@ Efficiency 

. Ranney welcomes the op- 
5 portunity to work with your 


consultants on any of your 
water problems. 


4 


Write for 
FREE 
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brochure 


Before you invest... 
investigate 


Ranney, 


RANNEY METHOD WATER SUPPLIES, INC. | 

PO Box 5415 641 Alton Ave. Columbus 19, Ohio 
Associated With 
nney Method Western Corporation Ranney Method International, inc, 


$. G. Allen Construction Division of Ranney Method Water Supplies | 


No 8) > 
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Y CC 
— 
| 
weeks of wear in minutes! 


CANDIDATES 
| (Continued from page 103) 
NEW / BELT FEEDER Foss, Robert J., East Patterson, N. J. 
Friedlander, Jacob, New York, N. Y. 


Fulmer, Richard D., Alhambra, Colif. 
CONTINUOUS WEICHING Gellogher, Jomes, Jomeica, N.Y. 
Gastwirt, Lawrence, Brooklyn, N. Y. 
Only Thayer Scales have the Thayer Plate Leverage System | Gerber, Norman H., Corpus Christi, Texas 
that is guaranteed accurate for the life of the scale. Gen, V. E., Cincinnati, Ohio 
; Gibson, Ernest L., Springfield, Pa. 
oat | Gilbert, Paul, Emmet, Ark. 
| Gilbert, William C., Denver, Colo. 
Givelt, Habana, Cuba 
' <a | Gilchrist, Edword M., Albuquerque, N. M. 
Glotfelty, Charles Adrain, Terra Alta, W. Va. 
Gluck, Donald, Bronx, N. Y. 
a: Glueck, Alan Robert, Shaker Heights, Ohio 
| Godwin, John B., Jr., Ada, Okla. 
Goldfarb, Stanley, Bronx, N. Y. 
Dial rate indicator | Gorman, Robert V., Savannah, Ga 
y yn, N.Y. 
recorder and in- Handles all mate- 


strumentation fur- rials from free-flowing Griffith, Don E., Floyd, lowa 


nished with scale. to sticky. Rates from Groening, Harvey, Lowrence, Kansas 
Guttman, Sidney, Brooklyn, N. Y 


pounds to hundreds of tons per Hague, S. M. M., Dacca, East Pakistan 
hour. Can be set to stop at any | Hajek, James D., Lake Jackson, Tex. 
total weight. 


Hanratty, James J., Houston, Tex. 
Harlan, Howard E., Mars, Pa. 
Harlow, Gordon, Spencer, W. Va. 
BATCHING + FILLING + CHECKING — AUTOMATICALLY BY WEIGHT Harper, Dean Owen, Huntsville, Ala. 


Harris, Bill J., LaMorque, Texas 

AUTOWEIGHTION. Haskins, David E., Great Neck, N. Y. 

— Hebert, Alfred Jean, Jr., Agawam, Mass 
— | Hecht, Malcolm, Jr., Belmont, Mass. 
Heil, John F., San Francisco, Calif. 
Heilen, Robert J., Ridgewood, N. Y 
Heise, Fred H., Jr., Tuckahoe, N. Y 
Hill, Frank Smith, Jr., Vicksburg, Miss 
Hirsch, Bruno P., No. Bergen, N. J. 
Hoffman, J., Boulder, Colo. 
Hoffman, Robert F., Riverside, N. J. 
Hoglen, John J., New Albany, Ind 
Holman, Kermit L., Morris, Minn. 
Holoman, William Chreston, Raleigh, N. C. 
Hooper, Charles B., Hammond, Ind. 
Hopper, James M., Bauxite, Ark. 
Howard, William Michael, Jr., Utica, N. Y. 
Hsieh, George J., New York, N. Y 


Praia Scale Corp., 13 Thayer Park, Pembroke, Mass. 


il for washing, cooling, processing, Huester, Peter K., Scranton, Po 
humidifying, dehydrating, and F Jagger, Bruce, Lingle, Wyo. 

cal ; hundreds of other applications. ws James, Ben F., Jr., Charleston, W. Va. 

Jaskot, Richard J., Gerfield, N. J. 


Jones, Edward C., Winchester, Mass 
Jones, Harold F., Syracuse, N. Y 
Jones, Hugh E., Port Arthur, Texas 


You'll get the right nozzles quicker by call- 
ing Binks...manufacturers of one of the 


most complete selections ever produced. Jones, Robert Dale, South Gate, Colif 
Me There is a size and spray pattern for Jones, Robert Dale, Jackson, Michigan 
every purpose...with nozzles cast or ma- Jacobs, Thomas A., Texas City, Tex 
’ chined from standard or special corrosion- Jurmen, Robert |, Midlend, Mich 
a . Karnath, Albert W., Kenmore, N. Y 


Kelly, William T., Dorchester, Moss 
MAIL COUPON < Kilpatrick, James C., Jr., Fredericksburg, Va. 
NOW! | Binks Manufacturing Company Kirby, Timothy, New York, N. Y 
3114.32 Carroll Ave., Chicago 12, Wil. Kirchner, Carl E., Jr., Avon, Ohio 
O. K. Binks, send me your comprehen- | Klee, :larvey J., Brooklyn, N. Y 


ithout 
Koh, Choong, Kyu, Flushing, N. Y 
Konstam, Aaron, Bronx, N.Y 
N 


COMPLE Kooyman, William John, Cincinnati, Ohio 
COMPANY Krause, Richard E., Great Falls, Montana 


ADDRESS | Krauss, William, New York, N. Y 
AND COOLING TOWERS . Krueger, Henry F., Keokuk, lowa 
Land, Jane Asbil, York, S. C. 
Lavin, Arthur, Schenectady, N. Y. 
>* a. Lawrence, Whitney E., Cerrito, Calif. 
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“Thayer 
¥ 
| Es 
oe 
Bin 
| 
4 


lee, Kung Hsing, Wilmington, Del. 
Lenoir, Donald R., Baytown Tex. 
Leone, Nicholas 1., Huntington Station, N. Y 
Lescelius, Raymond O., Keweenaw Bay, Mich 
Lichtenwalner, Hart K., Rexford, N. Y 
Littlefield, John L., Wilmington, Del 

Ljunglin, James J., Albertson, N. Y 

Loflin, Horry L., Jr., 
Lorenzene, B. Edward, East Northport, N. Y. 
Lowrey, Erlend R8., Morristown, NJ 

Lucey, John W., Schenectady, N. Y 

Mandell, Edward, Brooklyn, N. Y 

Mariani, Francis R., East Boston, Mass 
Markbreiter, Stephen J., New York, N. Y 
Markley, Gordon W., Whittier, Colif 

Marsh, William Dale, Netcong, N. J 
Massot, Kenneth L., Sf Mo 

Mazzanti, John, Bronx, N. Y 

McBride, Thomas G., Jr., Maywood, Ill 
McGurhill, Gerald, Ottawa, Ontario, Canado 
McKee, Joe M., Birmingham, Ala 

McMahon, Terrence K., Plainfield, N. J 
McWhorter, William C., Nashville, 
Mehring, Thomas Gregory, Antioch, Calif 
Melton, M. Shannon, Tulsa, Okla 

Elbert L., Jr., Anderson, S. C 
Mercando, Lawrence E., Flushing, N. Y 
Miller, James B., Fort Smith, Ark 

Miller, Jed J., Odessa, Texas 

Miller, Roy E St Mo 

Mixon, William R., Little Rock, Ark 

Calvin E., Jr., College Station, Tex 
George R., Emeryville, Calif 

Roy G., Manistique, Mich 


Pasadena, Texas 


Lovis, 


Tenn 


Menees, 


Lovis, 


Moore, 
Moore 


Moore, 


Moorse, Ronald V., Niagara Falls, N. Y 
Moroney, Robert G., Houston, Tex 
Morris, Herbert D., Brooklyn, N. Y 


Moser, R. M., Okla 
Moyer, Howard R., Marcus Hook, Pa 
le 


Tulsa, 


Mullen, James J., Beton Rouge 


Murphree, Leland Charles, Jr., Gainesville, Ga 
Murphy, Michael J., Springfield, Mass 
Murray, Lawrence P., Jr Waynesboro, Va 


Mykytiuk, Donald, So. Hordley Falls, Mass 
New York, N.Y 

Nelson, Howard, Brooklyn, N. Y 

Ostroff, Leonard A., Oaklyn, N. J 

Parsons, Larry B., E. Bangor, Pa 


Norito, Susumu, 


Pastrana, Orlando, Bogota, Columbia 
Peller, Paul, Buffalo, N. Y 

Pellicer, George L., New York, N.Y 
Peltzer. Ronald P., Upperco., Md 
Phair, Lynn, Seginaw, Mich 


Pickens, Gene, Brooklyn, N. Y 

Pitt, W. Wilson, Jr., Red Oak, N.C 
Plotkin, Morris B., Bound Brook, N. J 
Prickett, Percy Lee W. Va 
Prober, Richard, Chicago, 
Edward R., Columbus 
Rangel, E., Midland, Mich 
Richter, R. E., Ontario, 
Ritchie, William E., Haverhill 


Fairmount, 
Ohio 


Purves, 


Cc anada 
Mass 


Rogers, Philip A., Glen Cove, N. Y 
Rolfe, Gerald 1., New York, N. Y 
Ross, Donald E., New York, N. Y 
Rossen, Jock L., Flushing, N. Y 


Rowland, O. B., Jr., Bastrop, La 
Rudolph, Charles F., Jr., Cheltenham, Pa 
Rutkowski, Lawrence, Bronx, N. Y 


Sabion, Gerald, Troy, N. Y 

Socharuk, Serge, New Haven, Conn 
Salzman, Michael, Brooklyn, N. Y 
Sanders, Eugene F., St Mo 
Schefflan, Ralph, New York, N.Y 
Schladensky Cooleemee, 
Schlich, William &., Ky 
Schnur, David Martin, New York, N.Y 
Donald P., Albany, N. Y 
n page 111 


Louis, 
George F 


Louisville, 


Schoneman 


(Continued 


HEAT 
EXCHANGE 
and PROCESS 
EQUIPMENT 


M & L DOUBLE PIPE EXCHANGER 


Materials 
All Stainless 


THIS 
NAMEPLATE 


90°H x 


inside Tubes 
OD 


GUARANTEE 
OF 
QUALITY 


Condensers 
Evaporators 
Jocketed Kettles ‘ 
Ribbon Mixers 
Agitators — 
Reactors 
Pressure Vessels 
| Heat Exchangers 
Reboilers 


50 on 


BAUER 
Single Disc Attrition 
Mills are Used for 
GRANULATING 
FLUFFING 
BLENDING 
TEXTURIZING 
MIXING 
FIBERIZING 
GRINDING 


If you have a processing prob- 
lem, we invite you to take 
advantage of our Research 
Laboratory. We maintain full 
sized machines for evaluating 
operational data and helping 
our customers develop new 
processes. 


DO YOU KNOW? 


and 


Design Pressures 


Steel 


Physical Dimensions 
16°W 20°91 


Outside Tubes 
is YOUR OD. and 


Ga 


Man: 


Manning & Lewis Lngineciing Company 


THE BAUER BROS. CO. 


1794 SHERIDAN AVE. © SPRINGFIELD, OHIO 
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ype 316 


14 Ga 


both sides 


Available in 7 sizes, 


8” to 44° diameter. 
Ask for Bulletins $-2, A-7, P-13. 


In addition to single and 
double revolving dise attrition 
mills, we offer hammer mills, 
breakers, crusher laboratory 
mills, cleaners, classifiers, spe 
cific gravity separators, and re 
lated machines, The full line ts 
illustrated and described in our 
Catalog No. 52. A copy is 


yours upon reque 


Established 1878 


28-42 gt. new ARK 
a 


CAMERA 


NEW ENGINEERING CENTER 


Site of the new United Engineering Center will be on 
famed United Nations Plaza in New York, directly oppo- 
site the beautiful park of the “World |. ~dquarters.” 
Location is both practical and symbolic f° a Center 
which will house the five “united” societies (AIME, AIEE 
ASME, ASCE, and AIChE), will enhance the national and 
international importance of engineering today. Exact 
spot is the entire block front on United Nations Plaza 
(First Avenue) between 47 and 48 Streets. The location 
is close to Grand Central Station, is near FOR Drive for 
convenient access by automobile, combines the conven- 
ience of a midtown New York location with the “peace 
ful” atmosphere of the UN area. Totalling 37,500 sq.ft. 
the site was bought by United Engineering Trustees at 
@ cost of about $2,700,000. Preliminary work on actual 


building plans has already begun 
Fairchild Aerial 


MOBILE EXHIBIT 


Designed to give on-the-spot operating demon 
strations of Fischer & Porter's products to cus- 


tomers, technical schools, and engineering so 


cieties, this mobile exhibit is completely equipped 
with the company’s instruments and equipment 


for the process industries. Mobile unit has al 


ready done its work at a recent TAPPI meeting 
at Lake Placid, is now touring California and 
heading east across the South, stopping at prox 


ess plants on the way 


NUCLEAR PROGRESS 


A test reactor for a test reactor! The Engineering Test 
Reactor Critical Facility at Idaho Falls (right) is a full 
scale mockup of the core and reflector of the Engineer 
ing Test Reactor which will go critical this fall. Purpose 
of ETRC is to obtain data needed for the safe operation 
of ETR without spending valuable portions of ETR’s 
operating time, allowing ETR to be free to perform its 
irradiation testing work. Designer, builder, and operator 


of both ETRC and ETR is Phillips Petroleum 


Heat produced by the nuclear reactor in the building at 
the right generates electricity in the experimental power 
station installed by Southern Edison Co. (left), Reactor 
is part of Atomics International's Sodium Reactor Experi 
ment conducted for AEC in the Santa Susana Mountains 


near Los Angeles 


3 ty 
— 
| urveys, Inc 
} 
| 
2. 


PLANT TOUR 


Chemical engineering and chemistry 


series, the educators are (|. to r R. L. McKee 
Wisconsin; A. H. Bruner Chemstrand; K. W. Coons, U of Alabama 


Texas; and G. B. Butler, U. of Florida 


get first hand view of chemical textile fiber operations 


profs tour Chemstrand’s Decatur, Ala plant to 


On this tour, first in a planned 
U. of N. Carolina; W. K. Neill, U of 
R H. Henze, U. of 


PFAUDLER PRE-TEST LAB AIDS EQUIPMENT BUYER 


What was once an informal testing program 
at Pfaudier’s Rochester plant is now 4 full 
scale, formalized customer research project 
At first a small laboratory, it has been en 
larged and now contains enough diversified 
equipment to pilot test virtually any cor 
rosive process material Result: Pfaudier 
customers are certain that glassed steel 
equipment will work in their processes be 
fore they ever purchase the equipment from 
Pfaudier 

One of the lates! pieces of equipment 
added to the lab is the newly designed 
wiped film evaporator shown in picture 1 
A new concept in the design of evaporators 


in the wiped film evaporator the walls of 


DRYER 


One of two all-welded aluminum steam be 
polyethylene plant at Baton Rouge, La., by the Fluor Corp 


Grace's low-pressure 


the cost of drying equipment 


by Standard Stee! Corp., the welded nstruction 


the still are actually contacted by wipers 
made of carbon or materials such as Teflon 
By being in constant cor tact with the walls 
the wipers reduce film thickness to @ um 
form controlled minimun The se of wid 
ing action improves heat transfer, shortens 
contact time for distillate, makes 4 low cost 
process 

Another new piece of equipment is 4 
glassed steel conic al dryer-blender (picture 
2) that can be used for every acid except 
hydrofluoric up to 712 Ff and for alkalis 
up to pH 12 to 212° F. In photo 4 are the 
steam jacketed tank and 100-gallon reactor 
and in picture 1 a worker prepares two 


Titan centrifuges for tests 


dryers which will be stalled in W. ® 


Built 


will result in considerable saving in 


4 
A2 
ret 
ld 
— 
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ec | » G. Lloyd Martin joins National T. J. Coleman, formerly associate 
p> Kesearch Corporation as assistant di technical director, becomes vice-presi 
rector of the Chemistry Department, dent of Union Carbide Development 
vhere he will be responsible for in Co 
William B. Bowman, assistant gen organic chemistry and process devel 
eral manager, Organi opment. Martin comes to National Re Rayonier, Inc., announces retire 
Chemicals Division, earch from Mallinckrodt Chemical ment of Russell M. Pickens, vice 
American Cyanamid W orks president of the com 
Co., is the newly-elected pany since 1949. 
honorary chairman of Minnesota Mining & Manufacturing Pickens, who joined 
the American Section. promotes Alva L. Frye to manager Rayonier in 1930 as 
Sownen society of Chemical In of their Central Research Laboratory technical director. will 
dustry, for 1957-1958. pilot plant. Frye is chairman of the continue to serve the 
Promotions and staff additions in Pickens company in the capacity 
of consultan 


Chenmeal bkngineering Departinent Personnel change at Houdry’s 


; Philadelphia Process Sales and Engi Robert H. Kean has received the 
promotion of H. E. Hoelscher to neering Division include appointment Distinguished Service Award of the 
wi 


prote or and ippointment ol S. K. of D. E. Womeldorph as commercial 
Vriedlander and Willard Bastian as 
assistant prote or 


lolin Hopkin University, include 


American Chemical Society for 1957 
development engineer and of R. G. Kean has also been an officer of the 
Craig ‘ enor proce le sign en Virginia Section of the A LChE and 


Kenneth M. Watson, former vice was instrumental in its founding 


president of the Pure Oil Co., was 
the featured speaker at a recent meet odd W yandotte Chemicals Corp. appoints 
ing of the Society of Sigma Xi at eens, eae ee J. R. Heard, Jr. and N. S. Nichols 
IIlinois Institute of Technology. Wat at the Niagara Fall aS supervisors in charge of proce 

on was 1948 winner of the William Y., plant of B. F 


development in their Chemical Eng 
Wales Award (,oodrich Chemical Co 


es neering Research Department 
is Robert L. Toole. 
At the South Charleston, W. V “4 
‘ Clifford L. 
plant of Union Carbide Chemical J. Howard Zeh named plant man 
of central chemical engineering for 
Co., iH. W. Schulz has been appointed wer of the Perry, Ohio, carbon bisul ‘ Chemi | 1) 
issociate chrector Development Dept fiele plant of Stauffer Chemical Co 


Sayre named director 


ions of Food Machi 
ery and Chemical ¢ orp 


sayre will be respon 


sible for major plant 


CIEE 
ROTA-KUT. 


For low flow rates from l0cc/min. to 40,000cce/min. for 


on 
tion, and industrial Sayre 


gyineering 


Henry J. Masson, assistant dean 
in charge of the Graduate Division at 
N.Y.U.’s College of Engineering, re 
tire atter year ot contimuou 

| service to the Universitv. Masson has 

gas, and O.lec/min. to 1400ce/min. for water done intensive research in the held of 

A Compact and Self-Contained Flow Test Kit technology and ven 

as industrial consultant to the industry 

Safe Pressure rate 100 Ibs. Maximum corrosion resistance. 

Float and Tube Replacements are Guaranteed Inter- Joseph Cerny, 3rd, senior in chem 


changeable ical engineering at the University of 


Packed in Attractive Wooden Case. Available from Stock 
in Vineland and our Louisville, Ky. Warehouse 


is awarded 
nal Science 
Foundat ion = Fellowship 
and a Fulbright Schol 


arship to study nuclear 


For complete data and prices—Write Department ARK-G 
engineering at the Um 

Corny versity of Manchester 
England 


A. Hougen, Prot: 


ngineering it the Lim 


sails for Japan in August 
at the reque t ot the Ful 


Commission of Japan, will he 
ited with the chemical engineer 
department of Kyoto University 


ne semestet 


LOUISVILLE, KY. 
Glassware Specralests (0 Industry and Research (Continued on page 110) 
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ACE GLASS INCORPORATED 
VINELAND @ NEW JERSEY 


PUMPING PROBLEM 


Aj NEW Complete Line GIVING YOU 
TROUBLE? 


( 0 0 | | n Get qualified help 
Tell us about it 
SK Gear Pumps, product of yeors of 
(0 [ research and engineering experience, 
ore solving problems in almost 
COMPLETE WITH MULTI- every industrial fleld— pumping 


mony types of moteriols like 
_ to 15 Ton OUTLET EXPANSION VALVES P 


alcohol, fuel oils, give, wax 


CAPACITY ‘. MADE-ON— lube oils, resins, cellulose, heated 
READY TO INSTALL oils, road tars. Some applications 


require only a top-quality standard 


pump. Ours ore top-quality, Other 
4 Row il applications demand something special 
for residential jobs. if so, we're ready to cooperate 


We'd like to get acquainted 
—let us send you Bulletin 
17-A describing 


our pumps ond engineering service 


6 Row Coils— 
for commercial jobs. 


Precision built to insure 
top performance and to 
give trouble-free service. 


Just write us. We'll send it 


Write for bulletins and prices eonmand 


MANUFACTURING ENGINEERS 


Complete facilities for fabrication of pipe coils--all types 
all materials. Engineering service. Send details for price 


REMPE COMPANY 


334 N. Socramento Blvd., Chicago 17, Ill 


a fast, convenient source for 


PYRE X siGHt GLASSES 


We can supply perfectly true circles, precision- 
ground from heat-resistant polished plate glass. 
Used by chemical companies from coast to coast 
—tesist clouding, pitting, chemicals (except 
HF and strong hot caustic solutions) . 

Squares, rectangles or odd shapes in 8 thick- 
nesses |” to |”), sizes up to 24” x 60”, also 
available for immediate shipment. Write, wire 
or phone for bulletin or quotation. 


SWIFT Decision 


8 Glass St., Elmira, N.Y. 1505 Reale} Street, Phiiadeiphia 2, Pa. Cathe: LMGIL 
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SWIFT) 
RECONDITIONING MACHINES | 
more trips 


CORROSION 
RESISTING ALLOY 
“Design 
“Development 

Fabrication 


MISCO Engineered 
TANKS PIPING 
PRESSURE VESSELS 
BUBBLE TOWERS 

SPECIAL EQUIPMENT 


Specify wisco 


DESIGN and FABRICATION 
IT ae NO MORE! 


MISCO FABRICATORS, INC. 


Designers, Builders, Fabricators of Heat Resisting Alay 
aad Staintess Steel 


2420 Wills Ave. @ Marysville, Mich 
Telephone; YUKON 5-619! 
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people 


New associate tech 
nical director of the 
Linde Co. is J. M. 
Gaines. Gaines was 
formerly director ol 
research for the com 


Gaines 
pany 


Richard G. Rowe announces open 
ing of his Redding Ridge, Conn., office 
for the 
neering 


practice of chemical engi 


D. W. Oakley, previously technical 
advisor to the president, has been 
made production manager at Metal & 


Thermit Corp., New York 


Hooker Electrochemical Co. an 
nounces appointment of Morton S. 
Kircher as 
charge of inorganic and electrochem- 


research manager in 
ical research and the Virgo laboratory, 
negotiations for licensing the Hooker 
cell, and research at the Hooker 
operated isotope plant 
in Model City 


boron 


Nevin K. Hiester, manager of the 
Engineering Section at 
Stanford Institute, was a 
speaker at the recent 1957 meeting 
of the A.S.M.E. in San Francisco. 
His subject: “A New Solar Furnace 
Installation.’ 


Chemical 
Resear« h 


James Sconce 
named technical assist- 
ant to management at 
Hooker Electrochemical 
Co., Niagara Falls, 
N. Y. Sconce was for- 
merly manager of chem 


Sconce 
ical research at Hooker 


Olin Mathieson Chemical Corp., In 
dustrial names 
Kennett Lewis as project engineer 
and John R. Koehn as assistant 
project engineer 


Chemicals Division, 


Grant E. Russell will become man 
aver of the Systems Section of the 
I-ngineering Department of Monsanto 
Chemical’s Research and Engineering 
Russell has been on aca 
absence for the past 
year to study automatic process con 
trol at the University of Minnesota 


Division 
demic leave of 


Newly-elected vice-presidents of At 
lantic Research Corp. are Lester L. 
Weil and Keith E. Rumbel. Both 
men have long been active in the de 
velopment of solid fuels for rocket and 


missile applications 
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New members of the engineering 
staff of Great Northern Oil Co. are 
Juergen J. Bloess and Mark A. 
Halepeska. 


A. S. Gilliam, plant manager of 
Great Northern Oil's Pine Bend re 
finery, has been elected a vice-president 
of the firm. Prior to joining Great 
Northern in 1956, Gilliam was an ex- 
ecutive of Olin-Mathieson Chemical 
Corp 


annual Max Hecht 
American Society for 


The fourth 
Award of the 
lesting Materials was presented this 
year to Robert C. Adams, superin- 
tendent of the Chemical Engineering 
Laboratory, U. S. Naval Experiment 
Station, Annapolis, Md 


Robert J. DeLargey becomes assist- 
ant division manager, operations, of 
the Westvaco Chlor- 
Alkali Division of 
Food Machinery & 
Chemical Corp De 


Largey was formerly 
director of engineering 
for FMC’s Chemical 


De Largey 
Divisions 


Hippler joins staff of 
Cleveland, 


James E. 
McGean 
Ohio, as a process improvement en 


Chemical Co., 
gineer 


New manager of the Westinghouse 
metals plant at Blairsville, Pa., is 
R. D. Rowley. Before joining West 
inghouse in 1948, 
superintendent for the Celanese Corp 


Rowley was plant 


Henry D. Berkowitz named to the 
exploratory development staff of the 
Research and Development Depart 


ment of Procter & Gamble Co 


Bruce S. Phalen named supervisor 
of the Coating and Solvent Recovery 
Sections, Coating Department, in the 
Film Division of the Marcus Hook 
plant of American Viscose Corp 


Dow Chemical Co. 
announces election of 
William H. Schuette 
to the company’s board 
of directors. Since 1955, 
Schuette has been gen- 
eral manager of Dow's 
Midland Division 


New research project analyst for 
the A. E. Staley Manufacturing Co 
Richard M. Lawrence. Lawrence 
comes to the Staley Co. from Wyan- 


dotte Chemicals Co., Dearborn, Mich. 


(Continued on page 117) 
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Van Breedom, F. J., Yorktown, Va 
CANDIDATES Van Bueren, P. C. L., So. Norwolk, Conn | BROOKS LEADERSHIP 


(Continued from page 105) Venden Boom, Jerry L., Lovell, Wye 
Wachtil, Stephen, Brooklyn, N. Y. 

Schrey, Frank, Whitestone, N. Y Wahl, Dewey, McClusky, N. D achieved by design 
Schulz, Floyd R., Pasadena, Calif Waldman, Joseph L., Brooklyn, N. Y 
Schwartz, Allen, Jockson Hgts, N. Y Walker, 8. B., Seattle, Washington AR-MET ROTAMETER 
Seever, Larry E., Clinton, lowa Waltrick, Paul F., Glenside, Po 
Sharlit, lan B., New York, N.Y Watson, Gene, Roseville, Mich takes practically al! fluids 
Show, Henry, Brooklyn, N. Y Weber, Arthur G., Wilmington, Del off the hard-to-handle list 
Sheppard, Louis C., Pasadena, Texas Weilacher, Robert G., New York, 
Shockley, Charles C., Wilmington, Del Weiner, Robert Michael, lo Porte, ind. 
Sings, Jock, Northbrook, Ii! Weintraub, Myron S., Atlantic City, N. C 
Skabo, R. R., Tioga, N. D. Welsh, Charles B., Philcdelphia, Pa 
Skorpelos, John M., Richland, Wash Wheeler, Donald E., Augusta, Kansas 
Smith, Jay S., Janesville, Wis. Wieder, Lawrence Z., Portland, Oregon 
Smith, William E., Cohoes, N. Y Wilkes, Joseph G., Peckville, Po 
Somes, Daniel E., Sault Ste. Marie, Mich Willburn, Luke J, Jr., Union, S$. C u 
Sotak, Robert E., Ormrod, Po Williams, Eugene, Monroeville, Pa : 


Williams, John F., Dallas, Texas 
Fleyd, So. Charleston, W. Va 


Spacofora, Paul F., Bronx, N. Y 
Stabile, Ronald, New York, N. Y Williamson, E 


Stamm, Charles F., Johnson City, Tenn Wilson, John C., Kilgore, Texas 
Steele, B. Lee, Montrose, Colo Wise, James F., Fremont, Ohio 
Stibolt, Victor D., Longview, Wash Wohl, Martin H., Riverdole, N. Y 
Stone, Fred W., Charleston, W. Va Wolf, Kenneth E., Elmhurst, til 


Wollaston, Eugene, Nework, Delaware 
Woods, Ronald J., Midland, Mich 
Wright, Wesley, Jr., Richmond, Va 
Wuopio, Richard A., Secramento, Calif 


Stracey, Stanley 1., Brooklyn, N. Y 
Sullivan, John J., Chicago, Ill 
Taikeff, Elliott A., Brooklyn, N. Y 
Teplitz, Jerome M., Philadelphia, Po 


Tomlinson, Eugene M., Dearborn, Mich Zelek, Raymond Donald, Ford City, Po 

Thompson, La Roy B., Rochester, N. Y Zievers, James F., Evanston, Ill 

Thorpe, Curtis A., Grand Forks, N. C Zurkammer, Dean J., Lincoln, til 

Tipton, James A., Brownsville, Tenn 

Tooke, Thomas H., Springfield, Mass Affiliate 

Tusch, Robert, Ada, Mich ‘ 
Tyrrell, Chester C., East Lake, Michigan Marples, David F., Charleston, W. Vo 

Utz, Gabriel Crisler, Baytown, Texas Swalm, Dove C., lake Jackson, Texas 


— 


5 


POSITIVE INDICATION 


FE 
1500 types |i 


over 


ALL METAL CONSTRUCTION 


THRU-BOLTED DESION 


Working with highly pene- 
trable fluids high tempera 
tures, high pressures? Then, 
Brooks Ar-Met Rotameters are 


THERMOCOUPLE WIRE 


The Brooks Ar-Met Rota 


made to order for you 
Thermo Electric makes and stocks a countless variety of thermocouple 
and extension wires, both solid and stranded conductors—for any — eres mie 
application, for all conditions. In fact, on T-E's shelves are over 1500 ever, Ar-Met meters are ales avail 
able with six other alarm and trans 


different wire combinations of advanced insulations, all standard cali- 
brations, and gage sizes from 11-40-—the widest selection known. 
Metallic armor overbraids of many hi-temp materials provide extra 
mechanical protection and electrical shielding. Whatever you need, in 
wire or multi-conductor cables, T-E has it. Prompt delivery. 


Write for T-E Wire Bulletin 31-WS-V. 


Thermo Electric 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canode) Ltd., Brampton, Ont. 


= mission extensions, both electrical 
| and pneumati WHITE FOR BULLETIN 130 


BROOKS ROTAMETER COMPANY 


857 C STREET, LANSDALE, PENNSYLVANIA 


A complete line... 


BROOKS ROTAMETERS 
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INTERESTED IN 


CREATIVE 
SALES 
ENGINEERING 


IN THE 
PROCESS 


If you're a sales-minded process 
engineer with or without experience 

if you want to practice your 
profession as 4 creative individual. . 
if challenge, variety and freedom of 
action appeal to you... you'll be 
interested in the opportunities for 
sales engineers in Dorr-Oliver. 


Specifically, continued growth and 
expansion have created the need for 
engineers of varying levels of 
experience, Academically, a B.S. or 
M.S. in chemical, metallurgical, 

or mining engineering is preferred 
Some experience in equipment sales or 
unitoperations ts ideal but not essential. 


If this specification fits you . and 
most important, if you like the concept 
of the sales engineer as a creative 
individual, we would like to hear from 
you. A letter or resume to 

E.E. Johnson, our Director of Personnel 
at Stamford, Connecticut, is all that is 
needed, We'll do our best to arrange 
an interview at your convenience, 


What do we mean by “‘creative”’ 
engineering? We'd like to send 
youacopy ot''TheEn- 
gineer as an Individ- 
val"... 4 new book- 
let which describes 
briefly our concept 
of the importance of 
the engineer to our 
worldwide operations 


IOornr- 


Berry Place, Stamford, Conn. — Tel. Fireside 8.7311 


CLASSIFIED SECTION 


Address Replies to Box Number Care of CHEMICAL ENGINEERING PROGRESS 


SITUATIONS OPEN 


STILL 
UNDECIDED... 


... about where you're going? We think 
we have a product with a big future, 
and now is a good time to get in on the 
ground floor. We need Chemists and 
Chemical Engineers to help us in our 
Molecular Sieve Development work. 

If you are interested, write Mr. R. P. 
Kalle, Dept. MS-7, Linde Company, 
Division of Union Carbide Corpora- 
tion, P. O. Box 44, Tonawanda, N.Y. 


inde 


50 YEARS OF 
LEADERSHIP 


The Molecular Sieve Program covers 


Adsorption 

@ Separation of hydrocarbons 
e Gas drying and purification 
Catalysis 

Process development 

© Plant Design 

(Cost estimating 


terms LINDE and UNION CARBIDE are registered trade-marks of UC 


CHEMICAL ENGINEERS 


Opportunities in Chemical Process Operations 


; . Process Control 
. « « « Quality Control 


Pennsylvania, West Virginia, ond Virginia. 


resumes to: 


. . « Chemical engineering “troubleshooting” 


Products are synthetic fibers, films, and plastics. 
Openings are technically challenging and 


offer good advancement opportunities. 
B.S. and M.S. Chemical Engineers with 1-8 years of experience 


Recruitment Director 
AMERICAN VISCOSE CORPORATION 


1617 Pennsylvania Boulevard 
Philadelphia 3, Pennsylvania 


Locations of our eight piants— 


Applications are invited from 
Send 


PROCESS DESIGN 
ENGINEERS 


Chemical Engineers for applied chem- 
ical engineering unit operations in 
rapidly expanding Texas Division of 
Dow Chemical Company. 

Duties involve translation of pilot plant 
processes to production scale plant, 
design calculations on distillation, 
heat transfer, mass transfer, fluid 
flow, and associated work. Processes 
are organic and inorganic. 


Please send resumé to 
4. P. Middleton 
Technical Employment Department 
THE DOW CHEMICAL COMPANY 
Freeport, Texas 


CONSTRUCTION 
MANAGER 


Well established midwest en- 
gineering firm has responsible 
position available for manager 


| of its construction activities. This 
is « high level management 


position, requiring capable in- 
dividual with approximately 10 
or more years’ experience in 
the management and supervi- 
sion of field 
chemical or petroleum process- 
ing units. Salary commensurate 


construction of 


with experience and proven 


ability. Replies will be treated 
i in confidence. Box 2-8. { 


Worldwide Research — Engineering — Equip 
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THEORETICAL 


PHYSICAL 
CHEMIST 


to contribute new concepts in 
missile science through funda 
mental research in tran port 
ind thermodynamic properties 
of gases at high temperatures 


The Missile and Ordnance Sys 
tems Department of General 
Electric, an outstanding center 
for pioneer work in the rapidly 
advancing missile field, is prime 
contractor for IRBM and ICBM 
hose cone design 
Send your resure 


in full confidence to 


Mr. John B. Gaddis 


Prot. Placement, Room 998.3 


GENERAL ELECTRI 


1617 Pennsylvania Boulevard 


Philadelphia 3, Pa 


MISSILE & ORDNANCE SYSTEMS DEPT 


NEW YORK 
or 
SAN FRANCISCO 


Offers immediate long range 
opportunities for 


Chemical—Mechanica 


Qualifying Process or Project experi- 


ence in Refinery, Chemical, Pe 
Chemical, or related process plant 
sign preferred 

Liberal relocation allowances for 

and your family 


Send Resume to 


tro 


de. 


you 


Manager of Employment & Placement 


Industrial Relations Division 


BECHTEL 


Engineers and World-Wide Builders 


for Industry 


220 Bush Street 
San Francisco 4, Calif. 


Recruiting Offices in New York, Hows- 
ton, San Francisco ond Los Angeles 


An Invitation To Join 
ORO...Pioneer In 
Operations Research 


Operations Research ts a young screnee, camming recog 
nition rapidly as a significant aid to decision-making. It 
employs the services of mathematicians, physicists, 
economists, engineers, political scientists, psycholo 
gists, and others working on teams to synthesize all 
phases of a problem 

At ORO, a civilian and non-governmental organiza 
tion, you will become one of a team assigned to vital 
military problems in the area of tactics, strategy, 
logistics, weapons systems analysis and communications 

No other Operations Research organization has the 
broad experience of ORO. Founded in 1948 by Dr 
Ellis A. Johnson, pioneer of U. S. Opsearch, ORO's 
research findings have influenced decision-making on 
the highest military levels 

Our computer laboratory is equipped with the 1103-A 
Univac, the “Cadillac” of computers, Encompassing 
1200 sq. ft., it is leased at a cost of $40,000 per month 
ORO’s professional atmosphere encourages those with 
initiative and imagination to broaden their scientific 
capabilities. For example, staff members are taught to 
“program” their own material for the Univac computer 
so that they can use its services at any time they so 
desire 

ORO starting salaries are competitive with those of 
industry and other private research organizations. Pro 
motions are based solely on merit. The “fringe” benefits 
offered are ahead of those given by many companies 

The cultural and historical features which attract 
visitors to Washington, D. C. are but a short drive from 
the pleasant Chevy Chase suburb in which ORO is 
located, Attractive homes and apartments are within 
walking distance and readily available in all price 
ranges. Schools are excellent 


For further information write: 
Professional Appointments 


OPERATIONS RESEARCH OFFICE 


|oORO| The Johns Hopkins University 


7100 CONNECTICUT AVENUE 


CHEVY CHABE 1S MARYLAND 
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PETROLEUM REFINERY 


CHEMICAL AND MECHANICAL ENGINEERS | § 


and consulting type work for petroleum 
refineries are available in Refinery 
Technology Division. Chemical engi- 


' neers working in refinery process engi- 
neering of operation and economic 
analysis are well qualified for these 


pesitions. Positions offer a wide vari- 
ety of work assignments in an ex- 
panding technical activity that works 


} with sales, research, refinery, and com 
pany management problems. Positions 
also afford opportunities for industry- 


wide contacts with refining and process 
companies and for using initiative and 
ARE Y SP individual expression to increase re- 
E YOU CREATIVE? An idea man interested in bridging the gap between theory spencihiiity. Lecation ta @ (Detect 
end practice? suburb offers ideal professional en 
vironment with a choice of city or 
suburban living. For more particulars, 
send name and address to 
Personnel Manager, 
ETHYL CORPORATION 
1600 West 8 Mile Road 


Ferndale 20, Michigan 


{ 


Scientific Design—the world’s leading independent engineering organization in the 
organic-petrochemicals field—is expanding its activities in Engineering Development 
We are looking for a few additional outstanding engineering analysts to work on the 
frontiers of engineering science as applied to the design of chemical plants. The group 
has @ magnetic drum digital computer available 


CAN YOU FILL ONE OF THESE CHALLENGING POSITIONS? 


Theoretical Chemical Engineer: Capable of originating and solving complex problems RKET RESEARCH 
in reactor design, heat transfer, mass transfer, distillation, absorption, etc., as well as ECONOMIC EVALUATION 


the statistical design of experiments using advanced techniques 
Position open in expanding Marketing 


Group of Research ard Commercial 

Fundamental Mechanical Engineer: For the application of mathematics to the solution Development Laboratory 

of advanced design problems in statics, dynamics, fluid mechanics, and joints as applied Duties include preparation, 

to chemical processing equipment and piping systems interpretation and presentation of busi 
ness opportunities and product studies 

to Management for decisions and action 

Some travel required Headquarters— 

Process Control Analyst: The analysis of transient response of linear and non-linear Charleston, West Virginia 

chemical processing systems and the development of optimum control arrangements. 


evaluation, 


Training in chemistry, chemical engi 
Strong background in process control theory and servo-mechanisms end came 
ence in the chemical industry required. 
- Experience in market research, economic 
Applied Mathematician: Experienced in numerical analysis, non-linear regression analysis, evaluation, technical service or sales 
statistics, and the application of digital computers to the solution of sophisticated desirable 
work with in translating Contact Manager of Laboratory Services 
physical pr ems info mathematica orm susceptible to machine computation Reseacch and Develovment Laborneries 
Westvaco Chior Alkali Division 
Food Machinery and Chemical Corp 
These job descriptions are int ily i plete. We are looking for individuals with : . 
South Charleston, West Virginia 
the breadth and vision to originate their own ‘pregrems. Applicants must have advanced 
degrees and at least two years’ experience. Want to join this group? Reply in ; 


confidence to 


WANTED 
CHEMICAL ENGINEERS 


One of the fastest-growing companies 
in the chemical industry, manufactur- 
ing heavy and fine chemicals, and 
plastics, requires engineers for process 
engineering. Work deals with process 
improvement, efficiency, quality, and 
equipment evaluation studies of exist- 
ing plant processes. One to three 
years experience desirable but not nec- 
essary. Opportunity to obtain broad 
experience in technical problems of 
diversified chemical manufacture. Sal- 
ary commensurate with experience. 


Dr. Robert S. Davis 
Director of Engineering Development 


SCIENTIFIC DESIGN CO., INC. 
2 Park Avenue, New York 16, N. Y. 


SITUATIONS WANTED CHEMICAL ENGINEER Age 32, MS.Ch.E 

Nine years experience with one employer 

in process development, process design, 

A.1.Ch.E. Members and manufacture of synthetic resins. De 

sire supervisory position with opportunity 

for advancement Present salary ap 
proximately $10,000. Box 5.8 


CHEMICAL ENGINEER mechanical 
comprehension. Desire position in design 
development or application of process 
equipment Seven years atomic energy, 
synthetic polymers, miscellaneous chem 
icals. Desire opportunity to show how 
you can profit from this experience. Box 
6.6 


AVAILABLE 
CHEMICAL ENGINEER 
HIGHLY SKILLED 


Interested in executive position with 


Apply Industrial Relations Department, 
HOOKER ELECTROCHEMICAL CO., 
NIAGARA FALLS, N. Y. 


ENGINEER-CHEMICAL ADMINISTRATIVE Sales Representative Wanted 
‘$51, age 32. Six years’ ex MANUFACTURERS’ SALES REPRESENTA- 
a " product and process variable TIVES wanted by AAA.! manufacturer of 
studies on military explosives and rocket a new and proven wet scrubber-type 
propulsion units. Seeking technical man dust collector line. Current representation 
agement position—$9,000.$10,000 salary of dry type collection equipment or 
desired. Box 7.6 experience in dust. fume collection § re 
quired Areas available—New England. 

> 

(Continued on page 116) ag Pennsylvania and Southeast 


aggressive medium sized company 
Prefer New York area. Currently earn 
ing $20,000°. Age under 40. Box 1-8. 
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LEADERSHIP 


Our buildings are too young to be 

covered with ivy —this is also true of 
our staff, our ideas, and the problems we 
work on. What's old fashioned about 

us is our ability to talk about what 

we are doing (most of it) with our 
professional friends and each 
other. Why not talk to us 
about the scientific and 
engineering positions avail- 
able in this congenial and 
informal atmosphere? 


NATIONAL LABORATORY 
“ ted by t 
t wit 


Inquiries Invited 
METALLURGISTS * CHEMICAL ENGINEERS 
MATHEMATICIANS * PHYSICISTS * CHEMISTS 
METALLURGICAL ENGINEERS * MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS + HEALTH PHYSICISTS 
PLANT ENGINEERS + INDUSTRIAL HYGIENISTS 


Professional Personnel Office « P. 0. Box 299 * Lemont. Ill 


1. Basic studies for 


P.O. BOX 51 


INDUSTRIAL HYGIENISTS 
MEDICAL RESEARCH DIVISION REQUIRES TWO YOUNG INDUSTRIAL HYGIENISTS 


Applicants should be under 30 years of age with degrees in chemical engineering, sanitary engi- 
neering or chemistry. Graduate training in industrial hygiene is desirable, but not required. 


GENERAL AREA OF WORK 


As a member of a team, will work in an advisory capacity in performing indus- 
trial hygiene studies for affiliates of Standard Oil Company (N.J.) including: 


and control of environmental health problems associated with producing, 
refining, manufacture of petrochemicals and in marketing. 


2. Special studies of individual problems in terms of evaluation and control methods. 
3. Industrial hygiene research in areas of instrumentation, analytical 


tion and other methods of control. 


Excellent library and technical facilities and liberal publication policies. Advancement unlimited ex- 
cept by ablity. Starting salary commensurate with experience and ability. 


Give full details of education, experience, desired salary, availability date and references. All in- 
quiries will be considered promptly and held confidential. Address replies to 


ESSO RESEARCH AND ENGINEERING COMPANY 
(Chief Technical Affiliate—Standard Oil Company (New Jersey) 


Esso Research Center 
Employee Relations-C 


salaries commensurate 
important ineurance 
and pension benefits 


manufacturer of centrif 


equipment has 
available for 2 


experienced DESIGN ENGINEERS. An 
outstanding opportunity exists for a 
man who has had heavy experience in 
the design and development of indus 
separation equip 


35 to $0 Con 


tinuing expansion of product lines has 
also created an opening for a graduate 
has had some ex 
separation equipment 
and can assume projec 
These positions will provide attractive 


t responsibility 
with previous 


Please send re 


Dept All replies 
held in strict confidence 


MACHINE 
AND METALS, INC. 


CHEMICAL ENGINEERS 


Two BS men with 0.3 years ex 
perience for project engineering posi 
tions in Divisional Research and 
Development Department of major 
chlorine. caustic manufacturer. Loca 
tion in Charleston, West Virginia 

Challenging opportunity for engi 
neers interested in versatile assign 
ment in areas of process design, pro« 
ess development and economic evalua 
tion. Medium-sized organization with 
excellent prospects for recognition 
and advancement 

Salary based on training, experi 
ence, and frequent performance re 
views Liberal corporate’ benefit 
plans 


Please send qualification details to: 
Research & Development Depart- 
ment-——Attention A.A. 

Westvaco Chlor-Alkali Division 


Food Machinery & Chemical 
Corporation 
South Charleston, W. Va. 


SITUATIONS WANTED 


(Continued from 


page 114) 


TECHNICAL SERVICE ENGINEER 


Presently chief of section for research, 


Rocky 


ENGINEER 


planning, de 
and petrochem 


Highest qualifica 


pliance industries 
ineering 
and experience can 


BS ChE 1949 


petroleum and 


Desire position in 
background 
used to advantage 


CHEMICAL ENGINEERING PROGRESS, 


engineer 


responsible 


development, and technical service 
petroleum refining. Consider also chem 
ical plant supervision or technical service 


Mountain Area only. Box 9-8 


CHEMICAL. ENGINEER ChI 1952, vet 
eran ree years experience in process 
design, planning and economic evaluation 
in petroleum industry Desire process 
engineering position with growth po 
tential. Box 10.8 


PRODUCTION MANAGEMENT ENGINEER- 
ING -M ChE Fifteen years experience 
in chemical food processing and aerosol 
packaging plants. Plant manager, process 

process evaluation and develop 

ment production supervision Seeking 
position in production man 


agement Present salary $11,000 Box 
11-6 
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COST ENGINEER 


control supervising be 


OVERSEAS POSITION wanted by 


SENIOR PROJECT 


CHEMICAL ENGINEER BChI 


Age 35 


CHEMICAL ENGINEER 


Desire challenging position with progres 


. 
4 } 
{ 
{ 
} 
{ 
. 
| 
} 
| 
} 
we { 
| 
ues, ventila- 
| LINDEN, N. Jj | 
af 
Seek responsible post 
: Chet engineering, estimating, cost 
F | DESIGN ENGINEERS years with major chemical company 
Writing ability B.ML_E.. degree Box 12-6 
| | chemical 
ugel and filtration | engineer speaking and writing fluent 
nr attractive French, some German, and Spanish. Six 
| years experience in heat transfer work 
| plant start-up and nuclear power plant 
| design and economics. Hox 13-8 
| Supervision of process develop 
Pale ment, plant design, and plant operation 
‘ | in AES chemical metallurgical and 
petroleum fields Desire position in the 
research and development or engineering 
department of progressive concern. Box 
14.6 
| 
ye | 26, married, foreign born Experienced 
| in production, engineering, plant start-up 
including supervision Present salary 
$6.600 Will consider overseas assign 
| ment only. Box 15-4 
East Moline, HUlinois 
CHEMICAL ENGINEER. Age 30. family 
Four years’ plant engineering experience 
— in heavy inorganic chemicals and two 
years’ project engineering experience in 
. ' latex and plastic coatings. Desire chal 
lenging and responsible position N_E 
portion of the U.S. Box 16-6 
CONSULTING Seven years experience production and 
Economic evaluation process design in heavy chemicals and 
sign for petroleum plastics. Desire challenging position in 
jcals industries Po | production or process design in Chicago 
tions, Box 14.6 area. Box 17-6 
CHEMICAL ENGINEER--5B.S 1950, MS 
1954. Five years experience in process 
CHEMICAL ENGINE, engineering. process improvement and 
Varied experience ir PY Pp cost reduction Some design experience 
sive ‘ ompany a long same areas of eco 
Box 6.6 19.8 


people 


H irriman otf Ne 
points H. P. Munger, 
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Wilkenfeld 


ty 


superintendent, Hooker Elec 


il Niagara | ill N \ 


Burton H. Sanders 


{ orp (ar ihr dye Ma 


Ww. Moore, formerly 


president ol 


Ne pre it 
and Associate Boston 

George P. Lunt, formerly an ¢« 
ind executive t | B. Bad 
sons Co. Lunt succeed | 


Mine itch recently dece 


CHEMICAL ENGINEER 


Age 34, family Thirteen ears 
ence in nuclear plants Want t 
operational limits, trair perat 


start up lomesti r toreign 


nuclear reactors Box 20 


GENERAL MANAGER 1 
ICALS business Awe i¢ 


Fifteen vears experience includ 


producti arch and 

ar genera na t fur 
hed tor esir imilar 
sales eveloy at staff 


Private laborator facilities 


investigationa analytical pr 


age about six word 


York 36, N. Y Telephone COlur 
Advertisements for this section sh 
publication 


preceding 


Board \lso appointed 


vas Jerome Wilken- 
feld, issistant technical 


proce cngineet t] | } 
ical Corp to accept pr tion a 
manager with National hte 


EXPERIENCED CHEMICAL ENGINEER 
Wil 


part-time neulti basins 
plots slculatior and ve 
existing sta mace yuickl 
lentially Box 2.4 


Advertisements in the Classified See 
payable in advance at 20¢ a word 
minimum of four lines a e i 

counts as two words Advertin« ' 


the editorial offices the !ith of the 


Hutton 


cre 


xecutive 


expert 


develos 


CLASSIFIED SECTION RATES 


with 


aveilable Anewers to ad 
vertisemernts should be addressed to the box 
number, Classified Sectior Chemical Engi 
neering Progress, 2 West 45th Street, New 


ss 45-7330 
uld be in 
month 


CHEMICAL ENGINEERS 


PUBLICATION OF TECHNICAL PAPERS IS ENCOURAC ED 


tion are 


sumber 
's aver 
bers of the 


in 


WHAT DOES IT TAKE 
TO BECOME A 
POWER PLANT ANALYST 
. . . in the AIRCRAFT NUCLEAR FIELD 


WHAT YOU DON’T NEED previous experience in atomics for 


analytical f d dynan s ar ther dynan ‘ nm this hase of 
y y 


General Electric's Nuclear Propulsion prograrn 


WHAT YOU DO NEED. sound fundamental engineer training 


1 new probierns and 


the at ty to adapt y< skills 


on the jot 


THE OBJECTIVE in analytical fluid dynan and thermodynan 
sf estat power plant specificat » field new that 
traditional concepts must constantly be revised 


YOUR FUTURE offers great possibilities for reasing y ut { 


fessional stature | be entering ft new field aw att 
nuclea pros already the pr tage ene 
Electr 


Also a few high level openings for engineers with 10-40-15 years 
experience in heat transfer fuid flow problems 


CHOICE OF TWO LOCATIONS 
Cincinnati, Ohio & Idaho Falls, Idaho 


Write in contidence to location you preter 


J. Rosselot L. A. Munther 
PO. Bow 132 P.O. Bex 535 
Cincinnati, Ohio idaho Falls, idaho 


GENERAL ELECTRIC 
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rk ap 
mat or 
versit' 
(hemical lngineering 
Department is one ol 
four new member of > 
sicns a 
(hem 
orect 
na been chosen as the firn new 
president 
nevitch 
ritice’ 
ind 
ep kk 
(Continued on page 118 
1944 
rs, and 
cia! 
1942 
lopment 
Quali 
ithon 
siti nm 
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ne of 
American stitute of Chemical I a 
good standing are allowed one six line Situa 
tion Wanted insertion (about 36 words) free 
of charge a ear Members ma enter more 
than one insertion at half rates Prospective 
employers and emp ees in using the Classi 
fied Section agree that all cor unications 
will t ‘ ade 
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how to move Jefferson Chemical Co. appoints 
the chemical engineer 


Sales manager. 


| Marketing Division, R. J. Robinson 
MARKETING is being transferred from Cleveland to 
New York, and J. M. Lugar from 

Ray St. Onge named product man Houston to Cleveland. 


ager of Process Instruments Divi 
of Beckman In 


with i John W. Weaver, formerly assist 
struments, Inc. At the si 


ant to the vice-president, assumes post 
same time, George A. . 


G , of special representative of California 
sreen 1as een ap- > 7 
Crude Sales Co., Perth Amboy, N. J 


NO MOVING PARTS pointed Western dis 


trict manager of the 


Hooker Electrochemical Co. names 
Thonet C. Dauphine as manager o! 
product development, plastics, in the 
Product Development Section of their 
Sales Department. Dauphine came to 
Hooker in 1951 from Oronite Chem 


- St. Onge Process Instrument Di 
vision 


Beckman Instruments, Inc., names 
Anthony M. Johnson to post of 
product line sales manager, Systems 
Division. Johnson was formerly south ical Co 
| eastern regional sales manager for 
; teckman’'s Scientific Instruments Divi J. W. Hemphill, formerly assoc 
sion in Washington, D. ¢ ated with the lohns-Manville Corp 

named sales manager for the Carthage 


National Aniline Division, Allied Machine Co., Carthage N. Y 


Chemical & Dye, announces appoint 
ment of Leslie C. Wizemann as 


manager, detergent sales Nec rology 


| Douglas M. Considine joins Vasili I. Komarewsky, 62, professor 
2 - Ye : Hughes Aircraft Co. as director of of chemical engineering at Illinois In 
marketing for Hughes Products stitute of Technology. Dr. Komarew 
sky pioneered in the development ot 


(;roup. Prior to his present associa 
tion with Hughes, Considine operated synthetic fuels 


his own marketing consultation firm 
Carl Sundstrom, 79, formerly chem 


ical engineer for Solvay Process Divi 
sion, Allied Chemical & Dye Corp 


Indianapolis 


In 1-R Ejectors, Catalin Corp. of America, Chemical 


Division, announces four new sales Joseph R. Minevitch, 65, president 


nothing moves ervice appointments John Ziccarelli ot J R. Minevitch and Associates, Im 


to New York, Herman Pickles, Jr., Boston, Mass. Minevitch was a widely 


but the motive to Chicago, E. B. Lee to Houston, and recognized authority on industrial dis 


uf ° Glenn Nebel to Los Angeles tillation practices 
| and suction gases 
As and sturdy asa piece | SOTH ANNIVERSARY PLANS PROGRESS 
; of pipe, the I-R Ejector offers | = Here are the people who are devot 
ing their time and efforts to making 


real economy and dependability the 50th Anniversary Meeting of the 
4 _ a ‘ting 


for a wide range of applications. on historical event. Th 


They can be used to create D week-long affair (Philadelphia, June 
22-27, 1958), will be marked by a 


vacuum or increase pressure, and Chalfant 
outstanding technical program and a 


to mix gases. wealth of entertaiment opportunities 
ghlight of th W ll be an 

nounced in CEP as they are officially 


branch office or representative scheduled 
will be glad to give you complete | A Members of the local arrangement 
information. — Or write today for committee for the 50th Anniversary 


a copy of Bulletin 9013-A, ee Meeting of A.I-Ch.E. are 
E. Chelfent, General Chairman; W. 


if ‘ Ra Osborn, Secretary; W. M. Carlson, Treasurer 


and Chairman of Finance Committee; H. F 
McConomy, Chairman, Hotels and Meeting 
Rooms; G. Ll. McCoy, Chairman, Registration; 
J. L. Olsen, Chairman, Entertainment; R. W 
Grimble, Chairman, Printing; R. R. Halik 
Chairman, Student Program; A. E. Humphrey 
Chairman, Plant Trips; W. F. Stark, Chairman 
Publicity; and Mrs. W. E. Chalfant, Chairman 
Kinckiner Ladies Program. 


Ths 1) Broadway, New York 4, N. Y. 
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ucts, Inc 

Dorr-Oliver incorporated 
Downingtown tron Works, Inc 
Duraloy Company, The 

E 
Eimco Corporation 
Elliott Company 
Engineers & Fabricators, Inc 
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lucation and Accreditation Committee con 
an important piece of business at the 
Seattle meeting in formulating a definition of 
the first professional degree tor accreditation . . 
‘This is an excellent case in point of an A.LCh- Eb 
committee's successtully resolving a problem that 
affects engineering in gemeral Recently 
a definition of the first professional degree be 
came necessary to differentiate among graduate 
degrees & the committee recommended to Coun 
cil, which accepted it, the following statement 
“The American Institute of Chemical Engineers 
will consider for accreditation the curriculum 
of an institution which culminates in the first 
protessional degree in an area of chemical engi 
necring. In general, it shall be an engineering 
degree modified by an adjective (chemical, nu 
clear, process, petroleum refining) which indi 
cates an area of interest to the Institute. The 
institution may award an earlier degree pro 
vided it is differentiated from the degrees for 
which accreditation is sought. It is immaterial 
whether the institution requests accreditation at 
the bachelor’s or master’s level. It is material 
that the curriculum & degree for which accredita 
tion is sought be clearly specified.” Repre- 
senting A.LCh.E. on the American Standards 
Association Sectional Committee on Chemical 
bnginecring for the Nuclear Field is W. W 
Kraft of The Lummus Company, on the A.S.A 
Special Standards Committee for Industrial 
Cooling Towers ©. Hl. Gilmour of Carbide & 
Carbon Chemicals . G. G. Brown of the Uni 
versity of Michigan will represent us on Engi 
neers’ Council for Professional Development, 
Robert York of Cornell University on the Pump 
Standards Project sponsored by the Manutactur 
ing Chemists’ Association & the 
Institute & C. C. Furnas of the University of 
Bullalo on the National Committee of — the 
World Power Conference Site of New Engi- 
neering Building has been determined by United 
Engineering Trustees Some 37,500 sq.ft. of 
property in New York City located on the west 
side of First Avenue between 47 & 48 Streets 


has been pure hased for about $2,700,000 I he 
site is directly opposite the United Nations 
Plaza News story is carried in this issuc 


Pump Manual: A distinct advance for the 
A.LCh.E. Committee on Equipment ‘Testing 
Procedures was reported by R. L. Jacks, Chain 
man of the Pump Subcommittes \ manual 
will be published sometime next year which will 
include not only a standard testing technique 
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ancl, notes 


of A.1. Ch. E. 


for centrifugal pumps, but also detailed informa 
tion on specifications, ordering, pump parts, con 
tracts, etc... . The work will be a major publi 
cation achievement & was so acclaimed by the 
members of Council at Seattle Present plan 
is that this be published in loose-leaf form so 
that revisions and supplementary material may 
be easily added to it. An ad hoc committee was 
formed by Council to correlate a number of long 
range problems that Council members have sub 
mitted for discussion This is a continuing 
effort by Council to fashion a steady & intelli 
gent growth pattern for chemical enginecring. 
Other matters decided by Council: Atlanta, 
Georgia, Meeting, February 21-24, 1960 
annual meeting at Houston, Texas, December, 
1962 co-sponsorship with A.S.M.E. for the 
Third U.S. National Congress of Applied Me 
chanics to be held at Brown University 
Council also reafhirmed its opinion that 
and bF.C.P.D. should merge into one over-all 
united group . . . heard a report from J. J 
Mcketta, Chairman of the Membership Com 
mittee, which indicated that A.LCh.E. was 
having one of its best years in the membership 
area yet Last year we had five members of 
the twenty-three-and—over club (members of the 
committee who had obtained twenty-three or 
more applications for membership) This year 
we will Zo we Il beyond that five sections have 
already received more than twenty-three applica 
tions & there are five more sections very close 
to that number . Cotton Coulthurst also 
bricfed Council on the semifinals of a complet 
reorganization of the Program Committee 
Annual report of the Rochester Section was 
outstanding Dick Boutros designed a snappy 
cover for it which shows Aristotle's post late 
that all matter is made up of five elements & 
stemming from this the various stages of chem 
ical knowledge to the present nuclear age 
The report informs the Rochester Section mem 
bers on all the activities of the section during 
the year plus the accomplishments of all of 
their local committees, retailed by the chairmen 
& of the national committees on which they 
are represented P. 8S. to Local Sections: ‘I his 
issue shows the candidates selected by the Nom 
inating Committee & those already nominated 
by petition The last date for nomination by 
petition 1s October 7 The election ballot will 
be mailed from this office on October 21 & will 
close on November 11 
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THE RALPH M. PARSONS COMPANY | °°. PARSONS 


ENGINEERS+CONSTRUCTORS 


LOS ANGELES 


—i 
THE paLPH M. parsons coMPANY 
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ror your next plant you are yitally | 
with yeepiné your new proces® and 
ynow-how compe ng In 
jatine your proces® jnto the new 
plant, parson always insures 
provides a ,ean of and 
pen who yeeP all 
xnett grovP’ your ais~- 
of operation of 
process is our graff of 
ys nere to serve you yor 
want qneré you want thee: 
| } 
fi | 
| | | 
—— () | 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, 

send for these helpful bulletins: 

CJ Top or bottom entering; tur Cj Side entering | to 25 HP C) Quick-change rotory me 
bine, paddle, and propeller (B-104) chanical seals for pressure 
types: 1 to 500 HP (B-102) a Laboratory and small-batch and vacuum mixing (B-111) 

[] Top entering; propeller production types (B-112) 
types: ‘4 to 3 HP (B-103) [1] Condensed catalog showing [[] Data sheet for figuring mixer 

(] Portable: Ye to 3 HP (B-108) all types (B-109) requirements (B-107) 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 199-h Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Litd., 100 Miranda Avenue, Toronto 10, Ont. 


1,000 psi...7OO°F... 
and you've got to mix it! 


Every once in a while, you're likely to bump 
up against a fluid mixing problem that 
looks impossible. 

In case this should ever happen to you, 
consider the job this LiGHTNIN Mixer has 
to do at Newport Industries Company's 
fine-chemicals plant, Pensacola, Fla. 

This plant produces USP menthol, NF 
thymol, USP camphor and other pharma- 
ceuticals, and rubber chemicals. The vessel 
you see here is used for gas dispersion. It 
must operate at 1,000 psi and 700°F., 

The mixer is a standard 5 HP top enter- 
ing LiGHTNIN with a water-cooled stuffing 
box designed especially for these pressure 
and temperature conditions. It has been in 
service for more than two years. 

For fluid mixing that does what you want 
it to do—efficiently, dependably, without 
guesswork—call in your LIGHTNIN Mixer 
representative now. You'll find him listed 
in Chemical Engineering Catalog. Or write 


us direct. 


“Lightnin 


4 
¥ PS thi . 
| 


